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DEATH OF CHARLES E. SANDERSON. 


Mr. Charles E. Sanderson, connected with the JOURNAL since 
January, 1870, aud for many years its business manager, died at his 
home in Brooklyn, N. Y., the afternoon of the 20th inst. He was in 
his 61st year, having been born in Williamstown, Mass., April 27, 1846. 


Le ae 
[Special Editorial Correspondence. | 
THE THIRTY-SEVENTH ANNUAL MEETING OF THE 


NEW ENGLAND ASSOCIATION OF GAS ENGIN- 
EERS. 





Youne’s Hore, Boston, Mass., Fes. 20, 1907. 

Dear JOURNAL: Last evening old Young’s presented an animated 
appearance, not that it is ever in any sense superannuated, so the 
mention of old at all is simply made to show that it is dear to the 
memories of New England’s gas men, whose annual trystings there are 
now well on to two-score. The weather was of the mid-February 
Boston type—raw, rainy and rasping—wherefore, it was quite re- 
assuring from the point of view that so many avaunt courriers be- 
tokened a good and representative attendance. A feature of the doings 
in the evening was the annual reunion banquet of the Presidents, 
which was heartily enjoyed, and another feature of the night was the 
varied entertainment that went on in *‘ Parlor F.,” which reflected all 
the more creditably on its originators, the affair having been quite 
‘mpromptu. The raucous night atmospheric conditions were followed 
by far better ones to-day. Indeed one could scarce cavil thereat, for 
t was dull butdry. When Captain McGregor, of Pawtucket, R. [., 
sounded the gavel from the President’s desk, every chair in the as- 











sembly room was occupied, and every occupant was ready for the 
work before him. Secretary Gifford, looking as sedate and unruffled 
as is his wont, having put the house in order, the earlier routine mat- 
ters were easily and readily disposed of. These included the reports of 
the Directors on the election of new members, of the Secretary and 
Treasurer, the reading of correspondence and some general announce- 
ments. New members tothe number of 12 were elected, and the list 
of correspondents was lengthy. The first real sound of the session 
came inthe address of President McGregor. In it that alert minded 
gentleman putin his paragraphs much that was sentient, much that 
was forceful, much that showed how quick he is to notice, gather and 
analyze. From his sense of personality, well blended with the heart 
coloring that impels regard and sustains close friendship, I cannot for- 
bear from quoting from his message the closing passage that refers to 
the Association’s dead in the year—and in this blighting regard the 
Association suffered much. Having named the lost ones the Captain 
said: ‘‘ Some of them, as you know, had arrived at the allotted span of 
man, had endured the heat and burden of the day, had lived lives of 
rich and honorable achievement, and their listing had been fulfilled; 
but others in the full flush of early manhood, brilliant and accom- 
plished, eminent and strong, have had to lay down work upon which 
they were just starting, and leave in evidence but the earnest of what 
they would have accomplished. All of them had those lovable quali- 
ties so admirable in man: A high standing in their profession; charac- 
ters flawless and enviable; a loyalty and devotion to duty that is de- 
serving of our emulation. We respected and honored them living; 
their memory is of precious savor; they rest from their labors, and our 
hearts follow them.” 

What sweeter laudation could be chaunted, what grander tribute 
could be given than these! A few more preliminary details paved the 
way to yd yo list, which was begun with the number on ‘The 
Present and Growing Need for the General Adoption of a Uniform 
System of Records and Accounts,” by Mr. A. C. Humphreys. President 
of the Stevens’ Institute of Technology, of Hoboken, N. J. Time is 
putting its imprint on him rather gently in the flesh, for he is still lith 
and bright of mein, but the student’s tuft seems altogether too promi 
nent now. However, ‘‘ from each head some hair must fall.” Th 
was a thoroughly clever one, and that it was greatly apprecia 
hearers was well shown in its reception and the discussion that 
The discussion brought the morning session of the first day 










The afternoon session was commenced at the hour named in 
cess resolution, the attendance being quite up to the straining poin 
the Convention room. Without delay President McGregor had the 

roceedings in smooth way and under perfect control. The first regu- 
ar topic to engage the members was the excellent paper by Mr. EK. N. 
Wrightington, Secretary of the Boston Consolidated Gas Company, on 
‘*Some Commercial Departments in the West.” His pithy paragraphs 
evoked a spirited and valuable discussion, and the hope was expressed 
that the author, now that he had made such a forceful entrance into 
the paper preparers’ ranks would soon be heralded again therein. The 
debate on the paper was interrupted, and happily, by the entrance of 
Curtis Guild, Jr., Governor of Massachusetts, whose pleasant welcom- 
ing of the members, added to his pointe# remarkings on the relations of 
the State, the municipality, and the consumer to the suppliers of lignt- 
ing on all accounts, were received with a salvo of applause. The dis- 
cussion having been resumed and completed, the Question Box was ap- 
pealed to and not in vain, several queries taken therefrom bringing out 
much of interest, The next paper was that by Secretary Gitford, who 
submitted a series of statements, and figures reciting ‘‘Some Lustances 
of School Room Lighting.” The discussion on it was rather brief, in 
that the paper showed the subject concerned matter of a public nature 
not yet finally determined by the school authorities of Boston. Now 
came the appointment of a special committee charged with the investi- 
gation of a certain line of thought traceable to the paper by Dr, 
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Humphreys. The report of the Committee on Nomination of Officers 
having been submitted and agreed to the following bearers were elected 
in the usual way: 

President.—Capt. Wm. McGregor, Pawtucket, R. I. 

First Vice-President.—J. E. Nute, Fall River, Mass. 

Second Vice-President.—W. G. Africa, Manchester, N. H. 

Secretary and Treasurer.—N. W. Gifford, Boston, Mass. 


The response to his retention in office by Capt. McGregor was as 
clean cut and clever as could be. To a certainty he is a capable leader. 
Brother Gifford accepted the inevitable with his usual composure, nor 
did the suggestion that he be a trifle more alert in respect of seeing to it 
that the papers were printed in time for the sessions—the humor of this 
is in the fact that the Secretary’s own paper had not reached the printer 
in time. A recurrence to the Question Box concluded the actual busi- 
ness for the day and the banquet hall is being arranged for the spread- 
ing of the provender and the flow—of reason,—C. 





Almost on the forwarding of the above lines, and shortly after ad- 
journment of the day’s sessions, came the sad news, by long distance 
telephone, of the death of Mr. Charles E. Sanderson, for 37 vears in the 
service of the JouRNAL the first day of the current year. His long and 
patient struggle with disease, lasting since the fall of 1900, is well 
known to the fraternity, but at the last the sad ending of the combat 
comes with a jarring shock. At those meetings he had been a partici- 
pant since 1874, and it is certainly within the knowledge of the writer 
that the New England Association of Gas Engineers did not have within 
its active ranks a man who did heartier work for the advancement of 
its aims and ends. I shall not recite about the sweet words of regret 
over him that have been said to me, save that the tenor thereof sounded 
of affection, tuned to diapason of sorrow.—C. 





Youne’s Hore, Feb. 21, 1907. 

Dear JOURNAL: The banquet last evening was in the usual style of 
such functions given under the direction of the New England Associa- 
tion, although towards its close a strikingly beautiful, even though sor- 
rowfully solemn tribute, was paid by the assemblage to the memory of 
Mr. Sanderson. The tribute was heartfully and impressively rendered 
by Mr. Walter R. Addicks who, although no name was mentioned, 
made it plain to everyone that the tribute was to him who had so often 
been with them, both in the session’s room and at the banquet table. 
Perhaps it would be well not to refer at length to what was done in this 
sad but loving respect at Young’s last night; it likely is sufficient to 
say that it was well done. The toastmaster was Captain William Mc- 
Gregor, and he acquitted himself as the director of the feasting as 
capably as he did in directing the business sessions. Mayor Fitzgerald 
was the guest of honor, and his speech wasone that, even if it did savor 
a trifle of repetition, was of the type for which heis well noted. Brother 
Prichard, by-the-way, may be here written as a great authority on odd 
illusions and strange delusions. Well over 100 shared in the pleasures 
of the paity. 

The technical business of the second day was really opened by the 
paper on ‘‘ The Process of Making Incandescent Gas Mantles,” by Mr. 
M. C. Whittaker, of Gloucester, N. J., Superintendent of the Welsbach 
Company shops. The author’s lucid description of the gas mantle 
making industry was most complete, and his replies to some pointed 
questions put to him in the debate were quite up to the high standard 
of the paper itself. The next number concerned ‘‘ Method of Removing 
Naphthaline from a Sixteen-Inch Pipe,” and the author was repaid for 
his clear description of how he accomplished a besetting task by a brisk 
discussion on the subject. Mr. 8. J. Fowler, of the Charlestown (Mass.) 
Company, having presented his explained ‘Diagram of Changes in 
Output, 1890 to 1905,” which presentation also aroused a brisk debate. 
Secretary Gifford’s paper on ‘‘Some Instances of School Room Light- 
ing,” which certainly bristled with suggestive points for discus- 
sion, was not really threshed out at all, for reasons perfectly satisfac- 
tory to the author and to the Association. A number not on the regu- 
lar list came to hand in a charting by Mr. E. H. Yorke, of Portland, 
Me., of “Rules and Regulations for the Extinguishment of Fires in 
Gas Works.” The chart and schedules showed how thoroughly Mr. 
Yorke had gone into the subject. Owing to illness Mr. Yorke was 
unfortunately prevented from attending the meeting. 

Another welcome surprise was the presentation, by Mr. J. B. 

Klumpp, of copious renderings from jottings in his notebook respect- 
ing a recent somewhat lengthy sojourn in England and Scotland, the 
trip having been made for the purpose of studying closely the to-day 
conditions —s there in the manufacture and distribution of gas. 
Although the brisk recital occupied full } of an hour, Mr. Klumpp at 
the close of it got a rousing recognition for the merits thereof. Of 
course, the policy of taking up a question or two for discussion between 
papers was adhered to, and the propounder of the query respecting the 
sulphur content and yield of gas per pound of the standard coals of 
to-day as compared with those carbonized some years ago, should be 
well satisfied over the ‘* experiences” that were freely given. Overa 
score of debaters took mss in the debate. The business proper was 
brought to a close shortly before 1 P.M., and when the gavel fell those 
who shared in the meeting felt that they had been well repaid for the 
time and other expenditure given to attending the ‘‘ New England’s 
Thirty-seventh.” For the afternoon, visits to various points of interest 
to gas mep in and around Boston had been arranged, but by far the 
larger number of delegates evidently had determined to accept the in- 
Vitation of the managers of the Boston system of elevated railroads to 
inspect the large gas producer station for the actuating of gas engines 
used in connection with the Company’s system of propulsion. The 
weather was all that could be desired for be 4 a trip. Only one verdict 
goes in connection with the meeting—it was a complete success.—C. 


BRIEFLY TOLD. 
cieemmmiaiiainde 

FEBRUARY MEETING, PHILADELPHIA SECTION, ILLUMINATING ENGIN 
EERING SocieTy.—The February meeting of the Philadelphia Sectio: 
of the Illuminating Engineering Society was held in the display roon 
of the Welsbach Company, 922 Chestnut street, Friday evening, Feb 
ruary 15th. Mr. Thomas J. Litle, Jr., Engineer of the Welsbach Com 
pany, gave a talk, illustrated by lantern lights and several hundred 
historical models, upon the development of the art of Incandescent Ga 
Lighting. He dwelt especially upon recent improvement in inverted 
lighting. The discussion that followed his talk was very keen, tli 
electrical men asking many questions bearin g upon the efficiency an( 
use of inverted lights. Officers for 1907 were elected as follows: 


Chairmon —I. H. Francis, Jr. 
Managers.—R. J. Rolston and B. L. Cates. 
Secretary.—W alton Forstall. 








[Concluded from Page 274.] 

Report of Committee on Electrolysis, Prepared for the 
American Gas Light Association, and Submitted to 
the American Gas Institute on Behalf of the Former 
as a Contribution to the Proceedings of the Latter.’ 

ouininialiiaibdeias 
(B) DANGER AND CORROSION. 
These results can be regarded from two points of view: 
1. The special results of the Elberfeld measurements. 
2. The generally applicable results which can be deduced from 1. 
1, The special results of the Elberfeld measurements can be sum- 

marized as follows: 
(a) Electrical conditions. 
The maximum difference of potential bet ween two points of the rail 
network was from 3.5 to 4 volts. (The Croneberger road is not in- 
cluded in this because measurements could not be made there owing 
to the absence of test wires.) 
Currents up to 3 amperes were found by measurements on the pipes. 
Ii has been proven that, under certain circumstances, current escapes 
from the pipes to the earth, or to other pipes through which the cur- 
rent continues, even in districts where the pipes are negative to the 
rails. Wherever pipes cross there is more or less escape of current 
from one to the other, as small potential differences usually exist be- 
tween different pipes. The passage of currents from the pipes is spread 
over a comparatively large district and seems to be strongest near the 
connection point of the return conductor closest to the electric power 
station. The return cables do not produce equal potentials at the con- 
nection points in the rails, as these cables are not proportioned to the 
strength of current which they carry during the present service. By 
the insertion of adjustable resistances in certain of the return lines im- 
provement could soon be secured. By increasing the number of re- 
turn cables the differences of potential in the rail network can be fur- 
ther reduced and limited to any desired degree. 
(b) Damages. 
A gas pipe, which was situated near the rails not far from the first 
return connection, was badly oxidized on its entire circumference in 
consequence of the escaping earth currents. The oxides acted on the 
surrounding soil for a distance of more than jof an inch. The sur 
face of the iron itself was changed, to some extent, into a soft, graphite- 
like mass. q 
2. The Generally Applicable Results.—Such pipes are most en- 
dangered which form a connection between rail districts possessing a 
high potential and those possessing a low ‘potential, or which connect 
points having a good conducting medium thr ough the earth with otler 
points of very different potentials. The danger district is generally 
near the connection points of the return lines or near similar points of 
low potential. The location of the endangered are as also depends cou- 
siderably upon the resistance between the pipes a nd rails as well as on 
the chemical composition of the soil. 


(C) PROTECTIVE MEASURES. 
The ‘‘ Regulations” issued by the Commission are given on pp. 137-143. 
Frankfort-on-Main. W. H. Linpiey, Chairman. 
The ‘“‘ List of Questions” referred to in the foregoing report, issued 
by the German Electrolysis Commission, 1904: 


1. When was the electric tramway service started in your city? 

2. What is the nature of the return circuit? (a) Are the rails used 
without auxiliary cables? or (b) Areauxiliary cables used and are these 
insulated or unjnsulated? What is the cross section of these return 
feeders relative to the outgoing feeders? 


1, This report is limited to the consideration of direct current electricity, and is, tle!¢ 





fore, contingent upon future developments in the use of alternating current electricit) [of 
traction purposes, 
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3. Were return feeders installed when the road was first put in oper- 
ation, or were they added at a later time; and if so, about when were 
tuey added and for what reason? 

i, Have any arrangements been introduced in the power house or in 
the rail network for the purpose of diminishing the potential differences 
between different parts of the grounded rail network? If so, what are 
these arrangements and when were they installed? 

5. Have you noticed any electrolitic destruction of water or gas pipes, 
and if so, of which pipes? 

6. If so, what evidence is there to indicate that the destruction was 
due to the return current from the tramway, or can the destruction be 
otherwise accounted for? 

7. Have you noticed that the destruction is more especially confined 
to certain parts of the pipe network? If so, which sections or points 
have been most seriously affected?! 

8. Has the destruction been particularly severe in any one section of 
the city; and if so, how do you account for this? Can the conclusion 
be drawn that in this section a peculiar condition of the soil exists; and 
if so, what is this condition? 

9. Have you noticed whether the destructive influence is greater with 
conductors of a certain material; and if so, with what material? 

10. If your answer to (5) is ‘‘ No,” have you for any other reason in- 
vestigated the question of electrolytic destruction, and have you made 
any observations or measurements in this connection? 

11, What results and conclusions have you obtained from your ob- 
servations and measurements? 

12. Does the soil in your city contain characteristic chemical con- 
stituents such as chlorides, sulphates, etc., which might attack the pipes 
or favor electrolysis from railway return currents? 

13. If you cannot prove that the damage to your pipes was due to 
electrolysis, has the damage to the pipes increased largely since the 
electric tramway has been in operation? 

14. Can you give the approximate number of annual repairs which 
were made to your piping system for a period of say 3 or 5 years before 
and after the electric tramway service was started? 

The ‘‘regulations” referred to in the foregoing report, issued by 
the German Electrolysis Commission, 1904: 

1. Current Supply.—The trolley wire is to be connected to the 
positive pole and the rails are to be connected to the negative pole of 
the generator by means of insulated cables. 

2. Rail Network.—All rails which are used for the return current 
are to be made as good and reliable conductors as possible. To this end: 

(a) If the rail joints are not welded, they must be permanently 
bonded by means of copper wire not less than 8 millimeters in diame- 
ter. This rule applies also to cast joints. The resistance of the fin- 
ished track is never to be more than 20 per cent. higher than that of 
an unjointed track of equal length and section. 

(b) The rails of a track must be connected, at least every 50 meters, 
with a cross bond similar to that at the rail joints; adjacent tracks 
must in addition be cross-connected, every 100 meters or less, with a 
bond wire of at least twice the cross section of the other bonds. 

(c) The track must be provided at all crossings and switches with 
connecting bonds, constructed in accordance with rule 2a, which com- 
pletely bridge the switch or crossing with a good conducting connection. 

(d) At all movable bridges and at all other points where the tracks 
are interrupted, the separate portions of the track must be connected 
by insulated cables of suitable size to insure the permanent electrical 
continuity of the track system. 

3. Potential Difference in the Rail Network.—The potential differ- 
ence in the rail network must be limited to a certain prescribed 
amount, which must not be exceeded with the greatest or most un- 
favorable loading of the return circuit. The greatest permissible po- 
tential difference must be determined for each place separately, for it 
depends upon local conditions, such as the nature of the soil, the loca- 
tion and resistance of the pipes between points of highest and lowest 
potentials, the position of the pipes with respect to the rails, ete. In 
special cases, this greatest permissible potential difference may be dif- 
ferent in different sections of a rail system. 

For the present this maximum permissible potential difference in 
the rail network may be taken as 1 volt ; this figure to be the average 
of readings taken for 10 minutes during a period of full load. 

4. Return Conductors.—W here the rails alone are not sufficient for 
the return current, without allowing the potential difference to exceed 
the prescribed amount, extra return conductors must be provided. 
These return connections must be so numerous and so planned that, 





rm a { peasible, a plan of the c:ty showing the piping system and the points of destruction 


in conjunction with good conductivity of the rail network, they pre- 
vent the potential difference in the rails from exceeding the prescribed 
amount. The points where the return conductors are connected to the 
rails should be located as far from the pipes as possible. The return 
conductors must be insulated and of sufficient size to return the cur- 
rent with only a small drop in voltage; so that, if an occasional change 
in the distribution of the current occurs, no excessive difference in the 
potentials at the connection points of the return conductors will be 
produced, 

The return conductors should have a cross section at least equal to 

that of the outgoing conductors; where conditions require a number of 
return conductors, it may be better to make them of larger cross section 
than the outgoing conductors. 
5. Return Connections for Auxiliary Installations.—Stationary 
motors and electric lamps, which are supplied from electric railways 
employing the rails for the return current, must be connected to the 
return conductors or to the rails by means of insulated cables; but the 
potential difference in the rails must not be increased thereby above the 
permissible limit given in rule 3. It is not permissible to connect one 
pole of such a motor to theground by earth plates or otherwise. The 
frame of the motor must be grounded, but must not be connected to one 
pole of the motor. 

6. Adjustability of the Return Conductors.—An essential condition 
for minimizing the potential difference in the rails, and, therefore, the 
stray currents, is that the potentials be equalized at all points where re- 
turn conductors are connected to the rails. The resistance of each 
return conductor must, therefore, be proportional to the strength of 
current which it has to carry. For this purpose each return conductor 
must be provided with an adjustable resistance (or negative booster), so 
that the product of current and resistance may be made the same for 
all return conductors. 

7. Negative Boosters (Sucker Dynamos).—Negative boosters are to be 
recommended, particularly for the purpose of automatically regulating 
the rail potentials at the connection points of the return conductors in 
districts where the return conductors are liable to be frequently or ser- 
iously overloaded, 

8. Controlling Arrangements.—Test wires must be led to the dis- 
tributing station from all points where return conductors are connected 
to the rails, and from all points of relatively highest potentials in the 
rail network (points between two return connections and points at the 
end of the track). By connecting a voltmeter it must be always pos- 
sible to determine the potentials of these points in the rails. Arrange- 
ments must also be provided so that the current in any oneof the return 
conductors can be measured at any time. Whenever the opportunity 
occurs, test wires should be attached to characteristic points in the piping 
system. These test wires should terminate in small boxes attached to 
nearby walls, so as to be always available for measuring the potential 
differences between the pipes and the rails and the currents in the pipes; 
these wires should be carefully protected. 

9. Resistance between Rails and Earth.—The resistance between the 
ground and rails carryirg return current must be kept as high as pos- 
sible. When this resistance is not sufficiently high, owing to conditions 
of the ground or of the roadbed, special steps must be taken to increase 
it by means of suitable installation. To accomplish this it is recom- 
mended that the rails be laid upon a dry bed of broken stone or gravel, 
or upon a layer of poor conducting material, or upon a concrete foun- 
dation at least 25 centimeters wide and 15 centimeters thick, having on 
top of it a layer of asphalt at least 1.5 centimeters in thickness and pro- 
jecting not less than 5 centimeters at each side of the rail. The dryness 
of the earth about the rails is an important element in this resistance, 
For this reason it is of great importance to render the road surface be- 
tween and near the rails impervious to water and to drain the subsoil. 
To make the roadbed watertight it is best to finish it with asphalt, or 
with stone or wood pavement set and grouted in asphalt, for a distance 
of at least 50 centimeters beyond the outermost rails. 

Metallic connections between the rails and the earth, by means of 
earth plates and the like, or between the rails and subterranean metal 
not belonging to the tramway network, reduce the resistance between 
the rails and the earth and must not be permitted. Wherever existing, 
they must be removed. The use of salt to thaw snow and ice is injur- 
ious, and should either be utterly prohibited or permitted only in case 
of emergency. 

10. Connections between Rails and Pipes.—Metallic connection of 
the pipes with the rails or with the return conductors or with the 
negative bus bar must under no circumstances be permitted, ana must 
be removed wherever present. Such connections bring the pipes in 





parallel with the rails or return conductors and produce destructive 
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actions at the invariably numerous points of imperfect contact in the 
pipes, such as in joints, valves, etc. 

11. Distance between Rails and Pipe Fittings.—The shortest per- 
missible distance between rails and such fittings (hydrants, stopcocks, 
etc.) as are in metallic contact with the pipes and reach or approach 
the surface of the road, is one meter. Where this distance is less, the 
fittings should be transferred, or, if this be not possible, the electrical 
connection between them and the upper layer of earth must be interrupt- 
ed by earthenware covers or brickwork, or in some similar manner. 

12. Protective Devices for Pipes.—Pipes which cross under the rails 
should be insulated for a distance of at least 1 meter beyond the outer 
rails, or they should be provided with auxiliary covering pipes, in good 
metallic contact with the pipes proper, through which the electrical 
connection to the earth is made. Where 2 pipe systems cross or ap- 
proximate each other, they should for mutual protection be metallical- 
ly connected together wherever other conditions permit; that is, where 
the potential differences involved are slight, etc. 

13. Application of the Rules.—These rules either do not apply, or 
apply only to a limited extent, to electric railways outside of the gas 
and water districts. 

14. Examination of Existing Installations.—With regard to exist- 
ing electric railways, tests should be made of the electrical conditions 
of the rails and return conductors under full load operation, in order 
to determine to what extent they fulfil these requirements. The fol- 
lowing conditions, particularly, should be determined: 

(a) The potential differences between the negative bus-bar and the 
various characteristic points in the rails, 7. e., points where return con- 
ductors are connected, points of relatively highest potentials, etc. 

(b) The potential differences between the points mentioned in (a) and 
a suitable earth connection lying in ground water. 

(c) The potential differences between the negative bus-bar and a 
number of characteristic and suitably distributed points in the pipe 
network. 

(d) The potential differences between the rails and the gas and water 
pipes at the sbove mentioned points. It is advisable to make these 
measurements at the water pipes, and either directly on the pipes or on 
a hydrant; valve spindles do not offer sufficiently good contact for 
this purpose. 

The results of these measurements are best plotted on a plan of the 
tramway system. The potentials of the rails, with reference to the 
negative bus-bar and to the pipes, should be indicated on this plan; 
and the zones should be determined in which the pipes are positive to 
the rails, and where currents are likely to pass from the pipes to the 
earth and to the rails. The potential differences between suitable 
points in the pipe network (hydrants, etc.), should be determined: 
First, when the tram service is suspended; and, secondly, when it is 
in full operation. From these results the direction of the currents in 
the pipes can be ascertained, and the districts can be approximated 
where current is leaving the pipes. In connection with these tests, the 
strength of the currents in the pipes can also be determined where 
necessary. In districts where the pipes and rails approximate or cross 
each other, and in the neighborhood of the return connections, ex- 
cavations should be made and the condition of the pipes should be de- 
termined by inspection. Then, it must be estimated at what crossings 
or points of proximity currents are likely to pass from one pipe to 
others, either belonging to thesame or to another piping system. Atsuch 
points, also, the pipes should be uncovered and inspected, and the 
potential differences should be measured when the tram service is in 
full operation. 

The above will serve as a basis for deciding what protective measures 
should be employed locally for the preservation of the pipes. By 
promptly installing the adjustable resistances in the return conductors 
specified in rule 6, and also the measuring arrangements specified in 
rule 8, it is probable that very considerable improvement in the elec- 
trical conditions in many installations can be soon obtained. 

15. Control During Operation.—During the operation of the road, 
and particularly during times of greatest or most unfavorable load, the 
distribution of potentials in the rails must be regulated as required. 
The resistances of the return conductors are to be adjusted so that the 
potentials of all points where the return conductors are connected to 
the rails shall be as nearly equal as possible. The strength of current 
in each return conductor should also be adjusted at the same time. 
Such adjustments are especially to be made whenever there is a change 
in the traffic condition. Whenever the insulation of the lines is meas- 
ured, or at least twice every year, the resistances of the rail joints 
should be measured, by means of a bond tester (differential voltmeter), 
to see if they meet the requirements of rule 2a. 


The measurements made at the station before and after adjusting :\e 
resistances, and other tests, as well as the resistances of the rail joi: ts. 
are to be recorded on a sheet which must be open at all times to 
inspection of the gas and water officials. 

Discussion of the foregoing Report and Regulations by the Chairu 
of the Commission' at the Annual Meeting of the Society in 1904: 

Briefly, in regard to the list of questions, the following remarks v vy 
be made: 

Of the 130 answers received referring to 113 cities, 109 possess elec! ric 
railway systems. Of these 56 per cent. miake use of the rails with» 
return conductors, 37.5 per cent, make use of the rails and insula’ 
return conductors, and 6,5 per cent. make use of the rails and uninsu- 
lated return conductors. 

The question whether electrolytic destruction had been observed 
denied in most cases, and only 14 cities, or 13 per cent. of the total, 
answered this question affirmatively. From these denials the conc\u- 
sion cannot, however, be drawn that no destruction had occurred i: 
these cities, for later, upon uncovering the pipes in some of the cities 
which had answered in the negative, considerable damage was found. 
In some cities having water and gas systems independent one of an- 
other, the one commissioner answered the question affirmatively, tl 
other negatively. 

A glance at the answers to the question regarding the condition of 


ie 


the return system shows that these are generally poor, and that thie 
question of protecting our water and gas piping through suitable ce- 
vices applied to the return system of electric railways has not receiv: 
sufficient attention. 

Under these conditions, the fact should be again emphasized that the 
many denials of damage cannot be considered final. We are dealing 
with return currents which must largely passthrough the ground, and 
which will naturally pass through our pipes, these being good conduct 
ors. Under certain conditions of the soil and water, and with suitable 
positions of the pipes relative to the rails, these stray currents must 
produce destructive influences. It is, therefore, only the intensity of 
these currents which determines the time in which the destructive 
effects will become evident. 

As the thickness of the water pipes is not based on the internal 
pressure used, but is made much heavier for practical purposes— 
especially in case of the smaller sizes which are made several times 
heavier—these pipes are able to stand this gradual deterioration for a 
number of years. However, even where the action is very slow, its 
effect will in time make itself evident. 

The long list of tests at Elberfeld shows the resistance of different 
kinds of pipes, and has developed correct methods of measuring, the 
details of which would exceed the limits of this paper. The potentials 
at different points of the track relative to the minus pole of the dynaimo 
were measured, and the potential differences in the track and in the 
return conductors were thus ascertained. The potential differences 
between the piping system and the negative pole of the dynamo, and 
between the pipes and the track, were also determined at different 
points, as well as the potentials of the track relative to a neutral 
ground point. 

The differences of potentia! between the track and the piping system 
were then laid out on the city map. The curve through these points 
has a width equal to the maximum potential difference and crosses the 
track line where the potential difference is zero; positive readings, 
where the current flows from the rails to the pipes, were laid of! ou 
one side, and negative readings, where the current flows from tiie 
pipes to the rails, were laid off on the other side of the track lines. [lie 
latter places indicate where disturbances are to be looked for. | rom 
such curves the points of greatest potential difference and their |vca- 
tion on the track system may be readily seen, and the danger sections 
may be readily marked on a map which shows the relative positious 0! 
the tracks and the pipes. The pipes in these places of probable gveal- 
est destruction should be examined. 

It was, at first, the opinion of the Commission that it could cete 
mine only general points of view. After careful discussion, howe 
only one point appeared to be left which was really in doubt; namely, 
the greatest permissible potential difference between the track an: 
pipes—in other words, the highest potential difference in the track 5) 
tem at which it may be assumed that no destruction will occur. 

The Commission is not yet able to present a definite proposal or 
subject. In fact, no universal rule can ever be given, becaus: 
permissible potential difference depends largely upon local condi 
The potential difference in itself is not the determining factor, exce! '" 





so far as it determines the strength of the current, which, in tur! 
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is on the resistance of the earth ade of {the piping leat sk this 
re. stance is a variable quantity, depending upon the degree of dry- 
ns or dampness, the chemical and mechanical composition of the 
e. a, and the distribution of the piping system. Several years of in- 

igation under the various conditions will probably be required to 
reo h satisfactory conclusions regarding this question, and even then 
it vill not be possible to issue definite rules which can b2 universally 
ap, lied, but only to give to the administrations concerned such infor- 
mu ion that they can determine for each place the permissible poten- 
tial difference best suitable to the local conditions. 

The Commission believed that its object would be best promoted by 
presenting its recommendations in a set of regulations designed to im- 
prove the existing conditions, leaving the question of the highest per- 
missible potential difference at which there would be no destruction to 
be settled at a later time. This leaves a gap which at present we can 
bridge only temporarily, but which every one will be able to fill in for 
himself lateron. These regulations will now be briefly discussed: 

Paragraph One requires that the trolley wire should be connected 
with the positive pole, and the rails with the negative pole, of the 
dy namo, 

Paragraph Two requires, above all, that the rail system be a good 
couducting medium, and that the rail joints be connected by copper 
bonds so that they should form a perfect electrical connection even if a 
loosening of the rail joints should occur, It also states that the resist- 
ance of the entire track must not exceed the theoretical resistance of 
the 2 uninterrupted rails by more than 20 per cent. The cross connec- 
tions insure that, if one line of rails should be interrupted, the other 
could then do its work without an undue increase in potential, 

Paragraph Three requires that the potential difference in the track 
shall not exceed a certain small amount. By this difference is meant 
the difference in potential between a return point and the point 
of highest potential between two return points, or between a re- 
turn point and the furthermost end of the track system. As before 
mentioned, the Commission cannot propose a final and generally ap- 
plicable value for this greatest permissible potential difference; but, as 
it appeared necessary for existing electric roads and those under con. 
struction to have some information regarding this point, the Commis- 
sion proposes that the highest permissible potential difference in the 
track system be placed at 1 volt, this to be the average reading at full 
load for a period of about 10 minutes. 

ln order to illustrate the drop in a track system under different traffic 
densities, the accompanying diagram has been prepared. 
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Curves Showing Voltage Drop in a Double l'rack System Used for the Return Current 
with Different Traffic Densities. 


Assumed Figures. 


Resistance of 1 kilometer of single rail......... .036 ohm. 
double track....... sane), -** 
Average current used by 1 car.... ......esecee 16 amp. 
ae hy ae ae 16 km. pr. hr. 


Distasee’ teterota cars | with Vaer-ses headway. 67 meter. 


on the double tracks. . - $s : “ “ — es 


The curves are calculated for cars running under 3, 1, 2, 3 and 4 
minutes headway on each track, and start at the point of highest poten- 
ual between two return points. These curves show the relation of the 
disiance between points of return connection and the highest permissible 
“ utial difference, with different traffic densities. 
ait The potential difference of 1 volt is obtained under the following con- 
ions: 

With eewianie headway at 1,900 meters between return points. 
“ec - we “ 2,700 é ee ee 
“é 2- “ee es 3,800 ay “eé ss 
Tie diagram shows that the increase of the permissible potential dif- 





Riis to 2 2 volts causes only a wastt increase in the distance between 
the return points; i. e., 


With pone headway only from 1,900 meters to 2,700 meters. 
2,700 - 3, 800‘ 
se % sé sé “sé = 800 sé 5, 400 sé 

These distances between connection points for a drop of 1 volt should 
demonstrate that this demand for the track return equipment is not un- 
reasonable. 

Paragraph Four states that special return cables must be installed if 
the track system is not in itself sufficient to carry the return current 
with the drop limit of 1 volt; and that these, in contrast with many 
present installations, must be insulated. 

Paragraph Five requires that the resistance of the return conductors 
be made controllable. It is remarkable that this is not the case in a 
great many electric railway installations. If the object which we have 
in view is to be attained—namely, to reduce to a minimum the potential 
differences in the track system, which are the cause of the stray cur- 
rents—then, above all, we must be able to control the potentials at all 
of the points where the return conductors are connected to the rails so 
as to keep these return points at the same potential. 

Paragraph Sia proposes, in special cases, where the conditions of 
traffic make it desirable to overload a particular return conductor 
either temporarily or permanently, but where it is undesirable to raise 
the potential of the entire track system, to use a negative booster to 
lower the potential at the point where this particular return conductor 
is connected to the rails, and thus artificially induce the current to re- 
turn by this conductor to the negative bus-bar. 

Paragraph Seven requires special test wires to be led to the central 
station from all points where the return conductors are connected to 
the rails and from all presumptive points of highest potential in the 
rails, arranged so that the potentials at these points can be observed 
and regulated accordingly. In this way the changes of potential in 
the track system, due to changes in traffic on Sunday, holidays and 
special occasions, can be detected, and the resistance in the return 
cables regulated so that, even under these conditions, a neariy uniform 
potential at the return connections can be secured. 

Paragraph Hight deals with the return conductors for auxiliary in- 
stallations such as motors, lights, etc., and requires that in such instal- 
lations the negative terminals be connected to the rails or to the return 
conductor, by means of insulated cables. 

Paragraph Nine deals, first, with the resistance between the rails and 
the ground, which is one of the most important questions. If it were 
possible to insulate the track from the earth, an ideal condition for the 
protection of the piping system would be obtained. As this is not possi- 
ble, the resistance between the rails and the earth should be kept as 
high as practicable by means of sand, gravel and broken stone placed 
around the tracks, and by making the surface waterproof, etc. 

Other recommendations are given in this paragraph: Minimizing the 
use of salt for thawing purposes is advised, because the salt water pene- 
trates into the ground and produces a higher conductivity. Wherever 
this brine reaches the pipes an increased danger is produced, so that 
the Commission proposes either to entirely prohibit the use of salt or to 
limit its use to emergency cases, Above all, the frequent mistake of 
intimately connecting the rails with the earth by means of earth-plates 
must be rectified. This arrangement is so manifestly wrong that it 
does not seen possible anyone should favor it. It must, therefore, be 
absolutely demanded that no such connections be made, and that those 
already existing be promptly removed. . 

Paragraph Ten deals with connections between pipes and rails. The 
pipes and the rails have been sometimes metallically connected at the 
points where the current leaves the pipes and passes back to the rails, 
because the most harmful effects exist at these points and it was thought 
that such connections might remove the danger. This would be rea- 
sonable, if it were not for the fact inter alia that a poor contact is ob- 
tained at all hub and spigot and other pipe connections, and at these 
points the current causes immediate electrolytic action. With such 
metallic connections, that particular section of the pipe is placed in 
parallel with the rails, the current carried “by the pipes is proportion- 
ately increased, and, instead of having one place of current leakage, 
we obtain many points where the current passes into and out of the 
pipe. It is, therefore, requested that this class of metallic connection 
be avoided, and that the existing ones be removed. 

Paragraphs Eleven and Twelve advise as great a distance as possible 
between the pipes and the rails, and, where necessary, the application 
of special protective devices to the pipes. 

Paragraph Thirteen describes the railways to which these regula- 
tions are applicable. 
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Paragraph Fourteen deals with the Elberfeld measurements and 
tests. This paragraph also describes how to obtain a curve for any 
given city, which readily shows the potential difference between the 
piping and the tracks, and the danger territory; i. e., a curve which 
will indicate all points of the system where the most damaging infliu- 
ences exist. 

The Fifteenth and last paragraph requires that these regulations 
should be observed, not only when the railway is first installed, but 
constantly observed during the operation of the road. This assures 
that the required conditions are permanently maintained, and that 
improper conditions, due to changes in the traffic and in the distribu- 
tion of the load, or owing to increased resistance in the track system 
or other causes, cannot exist unnoticed for any considerable time. 


REPORT! OF THE ELECTROLYSIS COMMISSION OF THE GERMAN SOCIETY 
OF GAS AND WATER ENGINXERS IN 1905. 


The following is a report of the work carried out during the year 
from June, 1904, to June, 1905: 

1. Programme of the Work.—As is seen from last year’s report the 
Commission concluded that the principal cause of earth currents, and 
with these the possibility of severe and rapid electrolytic destruction 
of pipes, is the unsuitable conditions of return circuits in electric tram- 
ways. Hence the Commission’s first task was to investigate the elec- 
trical conditions of the pipes and rails in various characteristic towns, 
and, where necessary, to find means to limit the danger of the earth 
currents as much as practicable. The task was, therefore, primarily 
an electro-technical one. The following necessary preparations were 
made during the previous year: 

1, Collection of current information from the managers of the differ- 
ent gas, water, and electrical works, by means of a circular letter con- 
taining a detailed set of questions. 

2. Development and testing of methods of investigation. 

3. Tabulation of rules, for temporary guidance, developed from pre- 
vious experience and especially from the results obtained at Elberfeld 
where the first investigations were carried out last year. 

It was intended, after preparation, to continue these investigations 
this year in other towns, in order to collect as complete a set of experi- 
mental facts as possible. 

2. Choice of Places of Investigation.—In selecting the places for 
electrolysis investigation those were considered in which the installa- 
tionps promised characteristic results, or where unusually severe corro- 
sion had occurred and a thorough investigation seemed, therefore, de- 
sirable to clear up questions of general importance and to promote 
local interests. Also, places were considered where the authorities, 
realizing the importance of this work, had applied to the Commission 
for information regarding the condition of their pipes, and of the 
means available for removing or diminishing any existing danger. At 
the following towns tests have either been completed, or are stil] partly 
in progress, or negotiations for such tests have been begun: 

Strasburg, where corrosion of the water pipes had been observed 
and an investigation was desired by the municipal authorities. 

Dresden, where particularly interesting and instructive conditions 
were to be expected, owing to the use of bare return conductors. 

Leipzig and Hamburg, where rules for the protection of the pipes 
were in force, which were in many respects similar or equivalent to 
the regulations of the Commission, so that such tests promised to de- 
termine the effectiveness of these protective measures. 

Erfurt,where particularly severe corrosion of gas pipes had occurred. 

Freiburg in B., where the management of the municipal gas, water, 
and electrical works requested the Commission to test the return con- 
ductors and pipes, although no corrosion had yet been noticed. 

The resumption of the work was delayed until the end of November 
1904, owing to the resignation of the engineer, Mr. Max Spindler, uhe 
had carried on the preparations and investigations at Elberfeld last 
year. This made it necessary to secure in his place Mr. Friedrich 
Besig, who was not free to serve the Commission until that time. 

Strasburg was chosen as the first place for investigation; work was 
begun there at beginning of December, 1904, and lasted about 8 weeks, 
Dresden followed Strasburg, and here the investigations occupied 
about the same time. The discovery of corrosion at Strasburg some 
time later induced the municipal authorities to apply again to the 


Commission, which accordingly sent its engineer to Strasburg fora 
second time in search of new developments, 


3. PRINCIPAL RESULTS OF THE INVESTIGATIONS AT STRASBURG AND 
DRESDEN, 


The results are collected in two detailed reports, with drawings and 
1. Condensed translation, . 








diagrams, aud were communicated to the board of the Society and to 
the administrations of the towns concerned. The reports, with all the 
appended drawings, are too extensive, however, for immediate publi 
cation. The work of the Commission, when completed, will be pub- 
lished in detailed and collected form; but only the principal results of 
these researches can be given at the present time. 

(a) Tests at Strasburg.—The voltage measurements in the network 
of pipes and rails showed abnormally high maximum values. These 
were: 

Close to the generating station an average of 2.2 volts (periodically) 
and a maximum of 2.8 volts between the pipes and rails, the pipe be- 
ing positive relative to the rails. Ata great distance from the station, 
there was an average of 4 volts and a maximum of 11.5 volts, the pipe 
being negative relative to the rails. The important direct measure- 
ments of the potential differences between the connection points where 
the return conductors are connected to the rails could not be made for 
want of a sufficient number of test wires between these points and the 
central station. The return conductors were, it is true, provided with 
test wires, but nearly all of these were useless in consequence of break- 
age or of failure of the insulation. This again proves with what little 
consideration the return conductors have been treated by many electric 
railways, and how important it is to draw their attention to this point. 

In making such tests the lack of suitable controlling arrangements is 
unpleasantly felt. Much time is consequently wasted, and it is neces- 
sary to employ indirect methods of testing, which are much less accu- 
rate than direct voltage measurements. At Strasburg the strength of 
the current in the return conductors was measured, and the resistances 
of these lines were calculated from the sections and lengths which were 
furnished by the authorities. The product of the current and the resist- 
ance of the line give the drop in voltage, and the differences in the 
drops of the individual return lines give the potential differences be- 
tween the various connection points. 

According to the protective regulations laid down in 1904 (rule 6, p. 
139), these differences should be practically nil; at Strasburg, however, 
under the existing conditions, these differences reached 6.5 volts. This 
unfavorable result is not a consequence of insufficient return lines nor 
of insufficient cable cross section. The return wires have in fact the 
same cross section as the outgoing supply wires, and they are connected 
to the rails at all points where the outgoing wires are connected to the 
trolley wire. (This arrangement is often chosen because it makes it 
possible to replace temporarily the positive feeder cable by the return 
cable in case of defective insulation.) 

The result mentioned is, in this case, due to the lack of the proper re- 
lation between the resistance of the individual return cables and the 
current which they carry, and is especially due to the short and large 
return conductor of very low resistance which connects a point close to 
the central station directly to the negative busbar. 

Currents up to 1 ampere were measured at several places in the pipes; 
these occurred only during the operation of the electric traction service 
and were, therefore, tramway return currents. Under suitable con- 
ditions of current density and soil such currents will cause considerable 
corrosion where they leave the pipes. 

A clear impression of the efficacy of the return lines was obtained by 
measuring the current in the single return lines simultaneously with 
the current in the corresponding supply wires. It was found thai 
although the currents in several of the return lines varied little from 
those in the outgoing lines, which is generatly speaking the norma! 
and suitable condition, yet in the very long and very short cables ex- 
treme differences between return and outgoing currents were observed. 
In the longest return cable the current was found to be less than }, 
while in the shortest return cable it was found to be more than 4 times 
the corresponding outgoing current. ' 

This corresponds with the extreme differences of pot ential between 
the connection points of the return conductors. If a return connectio: 
point remote from the central station has a higher potential than one 
close to the station, the current from the remote section will be returned 
only in part through the long return conductor, the other part bein 
returned by the rails and the ground to points of low potential near the 
central station. 

The rail bonds in the Strasburg system were examined at a number 
of points by means of the bond testing apparatus. This showed that 
the percentage increase of resistance of the rails due to the bonds varies 
considerably, in some cases up to 100 per cent, The bonds made by the 
thermite process of Dr. Goldschmidt and those electrically welded 
(though in use only a short time) gave good results, as their resistance 
in many cases was practically equal to that of the continuous rail, 





An important result of the Strasburg experiment was the confirmation 
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of the value of rule 6 of the protective regulations regarding the equal- 
iation of the potentials at the return connection points. By simply in- 
serting a small resistance in the shortest return cable, the maximum 
difference of potential between two return connection points was im- 
mediately reduced from 6.5 to 2.8 volts, and the difference of potential 
vetween the pipes and the rails was reduced in the whole system to an 
average Of about $ of the former amount. 

This method is without doubt particularly effective; and, by insert- 
ing variable resistances in all the return lines and testing and adjust- 
ing at regular intervals, conditions can be secured in the Strasburg 
pipes which will cause the present unfavorable differences of potential 
to disappear, and reduce the danger of the corrosive action of the tram- 
way return currents to a small amount. 

A careful observance of these suggestions is particularly important 
in the case of Strasburg, because the nature of the soil and high level 
of the ground water appear to favor the conductivity and electrolytic 
action of the ground. 

The special electro-chemical researches which are being made with 
reference to this last feature have not yet been completed, and the 
Commission will give further information on this point in the next report. 

b. Tests at Dresden.—The experiences gathered in Strasburg apply 
in many respects to Dresden. In this case also the return wires were 
connected to the rails close to the electric power station. As there are, 
however, 2 central stations supplying current, the distribution of the 
potential differences between the pipes and the rails differs in its graphi- 
cal appaarance from that observed in Strasburg and Elberfeld, but is 
the same in principle. In Dresden there are two regions of lowest 
potential, one in the neighborhood of each central station, where the 
potential of the pipes is higher than the potential of the rails; these 
are, therefore, danger zones for the pipes. 

The main difference between the return line installations at Dresden 
and those at Elberfeld and Strasburg lies in the use of uninsulated re- 
turn wires, which although cheaper are not as effective for the protec- 
tion of the pipes as are insulated return wires. 

An insulated conductor laid in the ground is in contact with the 
ground along its entire length and imparts its own potential to the 
ground; the 2, therefore, behave like 2 electric conductors connected 
in parallel at an infinite number of points. Hence, the drop in poten- 
tial, with the practically perfect contact existing, must be nearly the 
same in the soil surrounding the cable as along the cable itself. 

The uninsulated return conductors in Dresden are, as a matter of 
fact, placed in a brick conduit which is filled with earth. This brick- 
work is, however, not watertight, many bricks having been broken 
during construction, and the moisture of the ground easily penetrates 
this conduit, making a good conductor at many points between the 
layers of soil inside and outside of the conduit. 

In this way the rails, the return cable, and the soil form 3 parallel 
conductors between which the return current divides in proportion to 
their conductivities. While, then, the main function of the return con- 
ductors should be to lead off all the currents which come together at 
the point of connection to the rails, in Dresden they serve, notwith- 
standing the high conductivity of copper, only to slightly increase the 
rail section, on account of their small cross section as compared to that 
of the rails. This is particularly the case in those districts where the 
return cables run parallel to the rails for long stretches (as with almost 
all of the Dresden lines), and are especially well-connected electrically 
to the rails about every 300 feet. Therefore, the Dresden return cables 
do not prevent what they are intended to prevent—a gradual increase 
in the current returned by the rails from the ends of the system to the 
central station and a corresponding parabolic increase in the fall of 
potential along the rails. The result is that, in the vicinity of the cen- 
tral station, even with excellent rail bonding, large differences of poten- 
tial are certain to occur in the rails, and for this reason also in the soil 
and pipes. In this way the potential differences in the rails in Dresden 
gradually increase from 0 to about 5 volts per kilometer of the rail 
length. 

The differences in potential, and hence the currents in the pipes, in- 
crease in a similar manner. Several pipes carry very large currents; 
for instance, a trunk gas pipe carried about 4 amperes. This unusually 
large return current is explained by the fact that Dresden is separated 
into 2 separate systems of street pipes by the Elbe. Since both central 
stations are located in the district on the left side of the Elbe, all of the 
stray currents which enter the pipes in the district on the right bank 
collect in the few trunk pipes which cross the Elbe. 

The largest potential differences, between pipes and rails of the 
dangerous kind, i. e., where the pipes are positive to the rails, occur 
in the vicinity of the central stations close to the connection points of 


the return lines, as well as near the short, uninsulated return wires 
which connect with the negative bus-bars in the stations. These 
amount to about 3 volts. 

Corrosion has hitherto been noticed only in lead, house service con- 
nections which cross the rails, and this corrosion is confined to the 
immediate vicinity of the old power plant which exists since 1893. In 
the neighborhood of the new power station, put in operation in 1900, 
nothing conspicuous has been noticed up to date. The uninsulated 
lead pipes apparently form a good conductor which lead off the cur- 
rent from the soil and in this way protect to a certain degree the iron 
pipes. Traces of corrosion on these latter were also, however, ob- 
served when a pipe was exposed in order to measure its resistance; 
these pipes, too, were close to the older power plant. 

The pipes in Dresden as well as those in Strasburg were also tested 
during the night. The potential differences and currents (natural 
earth currents and those caused by local action) which were observed 
when the tram service was suspended, were negligibly small compared 
to those observed when the tram service was in operation. 

In Dresden, also, the auxiliary test wires were insufficient to meas- 
ure the potentials at the connected points of the return conductors. More- 
over, only a slight improvement over the dangerous condition at Dres- 
den can be accomplished by adjusting the uninsulated return lines; for 
even if by this means a uniform potential at all of the connecting points 
of the return lines is secured, the leaking of the current from the un- 
insulated cable to the soil and its re-entrance into the cable at suitable 
places cannot be prevented. The substitution of insulated lines for the 
uninsulated ones istheonly remedy. Some insulated return conductors 
have recently been installed in Dresden. 


4.—MEASURING METHODS AND INSTRUMENTS. 


There is scarcely anythiug new to be added in this respect to what 
was given in. last year’s report. The experiences in Strasburg and 
Dresden show that the methods worked out and tested in Elberfeld can 
be conveniently used, and that the results obtained indicate with great 
certainty the location of districts endangered by earth currents, Two 
new, large instruments were purchased during the year; viz., 1 record- 
ing ampere meter and 1 bond tester. 

The recording instrument serves especially to determine the average 
values of the currents in the return and feeder cables. It is provided 
with a clockwork which can be set for different time intervals varying 
from 6 minutes to 6 hours, so that the variations occurring during a 
long period, as well as the characteristic variations of the tram service, 
can be clearly observed. The electric part of this instrument depends, 
as in the case of the others, upon the principle of the Deprez-D’Arson- 
valle instruments; 7. e., the motion of the pointer is produced by a 
movable coil suspended in a permanent magnetic field. This instru- 
ment can be used directly as a voltmeter, and by the addition of shunts 
as an ampere meter. 

The bond tester consists of 2 rods for making contact, and of a very 
sensitive differential galvanometer which also operates on the moving 
coil principle. One of these contact rods is constructed as a double 
contact, and serves to connect the galvanometer with the two ends of 
the rail joint, while the second contact rod, which is also connected to 
the galvanometer, is moved on the rail during the measurement until 
the galvanometer needle is on zero. Thenthedrop, due to the rail joint, 
in the voltage of the tramway current (or when the service is suspended 
in a current lead to the rails from an auxiliary battery), is equal to the 
drop in voltage of the same current in the continuous length of rail be- 
tween 1 of the double contacts and the variable single contact rod. 

Thus, the resistance of the rail joint is not given in absolute ohms, 
but in terms of the resistance of the continuous rail. If the normal 
rail length is known, the increase in the resistance of the rail due to 
the joints can then be calculated directly. 

5. NEw PoInts or VIEW. 


A new case of corrosion with the indications usual in electrolysis in- 
duced the management of the Strasburg water works to call upon the 
Commission a second time, as already stated, and a supplementary in- 
vestigation was, therefore, made at tlat place. 

A 4-inch water pipe which had been in the ground for about 30 
years was corroded, for a length of about 500 feet, to such an extent 
that it was necessary to replace it with a new pipe. Since previous 
measurements of potential differences between the pipes and rails made 
at this point indicated the latter to be in a neutral zone, that is, neither 
a danger zone nor a protected zone, it seemed unlikely that a large 
amonnt of return current escaped from the pipe to the rails at the time 





the measurements were made. It was thought, therefore, either that 
an escape of current from the pipe in the earth, but not into the rails, 
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had been brought about by increased resistance of pipe joints and 
destruction of the protective coating, in conjunction with good con- 
ducting soil (possibly ground water leading toward a connection point 
near the central station); or else that the damage might have been 
done at a former time when the return circuit conditions of the road 
were different, so that there was possibly a danger zone at this spot. 

The first assumption is supported by the fact that the surface water 
is relatively high at this point, so that the conductivity of the soil is 
increased; and several of the socket joints were actually found to be 
leaking. Besides this, the river Il] is in the immediate vicinity of the 
line and flows close by the central station, so that earth return currents 
would find in this way a good return path to the central station. The 
second assumption is supported by the fact that another pipe, just as 
old as the damaged one and connected to it, but lying in a parallel 
street where there are no tracks and where similar soil exists, has not 
shown such corrosion. Besides, by far the largest and most numerous 
corrosion pitholes were found on the side of the pipe facing the tracks, 
instead of being uniformly distributed around the whole pipe. 

The measurements of potential and current which were repeated at 
this spot only confirmed, however, the previous measurements, and 
showed that the currents flowing through the pipe at this point, fol- 
lowing the fluctuations of the operation of the tram system, are so 
small that the danger to the pipes cannot be considered to come from 
this cause. It is to be noted that the old 4-inch main had, in the mean- 
time, been replaced by a new 6-inch one; but itis not probable that 
the electrical conditions were appreciably affected thereby. This case 
may be considered, therefore, to represent a particular type of corro- 
sion, and is generally important in the solution of the electrolysis 
problem. Moreover, the municipal authorities were anxious to ascer- 
tain, if possible, the cause of the corrosion; so that it seemed desirable 
to follow up the case from the standpoint of chemistry and electro- 
chemistry. The questions involved can be put into the following form: 

Can iron be thus corroded in such soil without the action of external 
forces (rail return currents or the like)? If so, can the phenomena be 
observed on the spot? Are there purely local actions present during 
the corrosion, such as electromotive forces and polarization voltages, 
which can be determined qualitatively without error and measured 
quantitatively with sufficient accuracy? 

A solution of this problem requires a thorough chemical analysis of 
the soil, besides a practical method with proper ground contacts for 
for determining the polarization voltages. The metallic contacts 
formerly used become polarized even in the ground, and under cer- 
tain circumstances lead to fictitious results when used for the measure- 
ment of the potential of the soil. Since, however, no one appears to 
have used suitable electrodes, further experience must be collected. It 
will be also necessary to learn how iron will act electro-chemically in 
such solutions of salt as occur in the soil. 

In making such researches the co-operation of a chemist and an 
electro-chemist with especial experience in this work is desirable. The 
preliminary experiments have already been started with the co-opera- 
tion of experienced specialists. 


6.—FUTURE PROCEDURE. 


It is intended for the present to continue the work in the same way 
as previously; that is, to collect further material from the electrical 
field, and also to pursue the study of the chemical and electro-chemical 
features, so as to determine all of the conditions which produce danger 
from corrosion. In this connection, it is proposed particularly to make 
experiments at several characteristic places without electric tram sys- 
tems, where pipes have laid a long time in soil where chemical and 
electro-chemical actions may be expected. 

W. H. Linney, Chairman, 


FRANKFORT-ON-MAIN, May 29, 1905. Electrolysis Commission. 





SECTION V.—SUMMARY AND CONCLUSIONS. 
GENERAL SUMMARY. 


In the normal operation of an electric railway using the rails for the 
return circuit, the current (and, therefore, the potential) in the rails is 
increased progressively by each car tnat discharges into the rails. 
Hence, where the rails are the only return conductors, the potential 
therein increases both with the number of cars and with the distance 
from the power station; and the maximum potential difference in the 
rails-is the drop in potential (due to the resistance of the rails) between 
the furthermost car on the line and the power station. 

It isa popular mistake to say that electricity follows the path of least 
resistance. Electricity follows all paths open to it, and divides itself 


ever and wherever there is a difference of potential between 2 grounde: 
points of a conductor, as is always the case where grounded rails con 
vey return tramway currents, some current will flow through th: 
ground and along the pipes buried in the ground. 
With the composition of soil usual in city streets, it is generally 
agreed that the smallest direct currents will cause electrolytic corrosion 
where they pass from the pipes into the ground, and an attempt is 
sometimes made to gauge such damage by measuring the flow of cur- 
rent in the pipes and ascribing a destructive effect of 20 pounds of iron 
or 74 pounds of lead to each ampere year. Assuming the accuracy of 
this relation, it should be understood that this annual destruction of 20 
or 74 pounds, respectively, per ampere of current, occurs wherever the 
current passes from the pipe into the ground, as there is no limit to the 
number of times that the same current may leave and re-enter the 
pipes there appears to be no theoretical limit to the destructive power 
of asingle ampere of direct current. Likewise direct currents, very 
much smaller than 1 ampere, may in time produce wide destruction. 
Since every electric railway with uninsulated returns will produce 
stray currents, and since these stray currents will inevitably cause 
electrolytic damage to neighboring pipes and other subterranean metal 
wherever the current passes from the metal into the street soil, it fol- 
lows that the only ways to prevent such electrolytic damage are: 
1. To stop the use of uninsulated returns and the consequent escape 
of stray current; or, 


2. To prevent any of the current which strays to the pipes or other 
metal from again entering the ground. 


The first remedy (1), which is fundamental and absolute in character, 
is completely attained by the use of double trolleys, either underground 
as in New York and Washington, or overhead as in Cincinnati and the 
District of Columbia; or, in special cases, by effective insulation of the 
rails themselves. The difficulty in this case is that such prevention of 
stray currents depends solely upon the traction company, and can be 
enforced only in the rare event of there being effective provisions to 
that end in the traction franchise or by protracted process of law. On 
the other hand, the second remedy (2) lies largely within the scope and 
power of the gas and water undertakings, and relief of this nature is, 
therefore, frequently attempted by connecting the street pipes with the 
electric circuit in various ways and places. 
As this kind of remedy :2) has been applied upon an extraordinary 
scale in Chicago (see pages 58 to 61), and in Detroit (see pages 61 to 70), 
a discussion of one of these cases will cover all other and minor attempts 
at relief of this character. 
The Chicago work was based upon the usual electrical survey, which 
divides the pipe system into 3 districts, classified as follows: 

1. The large “‘ negative” district (where stray current is flowing from 
the rails to the pipes), which has been considered immune. 


2. The smaller ** positive” district (where the accumulated stray cur- 
rent is returning from the pipes to the rails), which has been considered 
the endangered district requiring protection. 


3. The so-called ‘‘ neutral” or intermediate district, which is alter- 
nately negative or positive, according to the distribution and loading of 
the cars, the state of the track and rail bonding, the weather, soil and 
other conditions. 


Upon the supposition that electrolytic damage is practically confined 
to the positive district, the most comprehensive efforts possible were 
made to eliminate this positive condition from the Chicago gas pipes, 
and to make the whole system of gas piping negative to the rails. To 
this end, every pipe joint in the positive district was thoroughly bonded 
with copper, and return feeders were brought from various points of 
the pipes to the negative busbar, which converted the gas piping into a 
better conductor than the rails themselves. This, of course, vastly in- 
creased the current on the pipes in the former positive and intermediate 
districts, and correspondingly increased the flow along the pipes in the 
negative district. 

Now, in the opinion of your Committee, the dangers and liabilities 
attaching to this great increase of current throughout the piping system 
form a serious objection to any remedial scheme of this kind—quite 
apart from its obvious expense and difficulty of application and main- 
tenance. Moreover, as a remedy for electrolysis, this plan is founded 
upon an erroneous premise, viz., that’ electrolytic damage is confined 
to pipes that are positive to the rails. 

Since electricity flows along the negative and intermediate as well as 
the positive pipes, the latter proposition is equivalent to maintaining 
that no current can leave the pipes except to return to the rails, But 
it is evident, and experience has amply confirmed, that the current on 
the negative pipes will shunt proportionately every pipe joint which 





directly as the conductivity of the various paths. Consequently, when- 


introduces additional resistance, and will pass from one pipe or con- 
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ductor to every other of lower potential—resulting eventually in elec- 
trolytie destruction at these joints and places. 

in the case of negative water pipes there is evidence that many of 
the joint leaks, leading to ultimate breakage and flood, have their 
origin in electrolysis; and your Committee is satisfied that the com- 
parative absence, in the past, of external evidence of electrolytic destruc- 
tion at the joints of negative gas pipes is due more to the reduced 
strength of the currents diffused throughout these large areas than to 
the negative condition of the pipes. In other words, with these small 
currents, the rate of destruction is proportionately reduced, and the 
time is correspondingly deferred when the external evidence of com- 
pleted destruction will eventually assert itself. 

in Chicago and in Detroit, however, the great increase of current in 
the pipes, resulting from the remedial scheme, tends to create in the 
former intermediate and negative districts conditions which, consider- 
ing the greater areas involved, may ultimately prove to be worse than 
the original trouble in the positive districts. In Detroit, a single 12- 
inch, wrought iron gas pipe was found to be carrying at times a cur- 
rent of 3,600 amperes and lead joints in cast iron pipes have been act- 
ually melted by the current! 

Furthermore, every addition or change in location of a power station 
or sub-station, and every return feeder connected with the rails, creates 
a new positive zone and requires a corresponding change in the pipe 
return circuit. Likewise, every break in a pipe or rail bond, and every 
change in the conductivity of piping or rails, will upset the return 
conditions, 

Finally, there is manifest legal objection to any action which enor- 
mously increases the currents straying from the rails, and changes 
their distribution. Gas pipes are not the only tenants of the streets ex- 
posed to electrolysis. For example, water and gas pipes and services 
are every where interlaced; and if these water pipes, which were for- 
merly positive to the rails only, are made still more positive to the in- 
terlaced gas piping by the bonding of the latter to the negative pole, a 
greatly increased current will pass along and from the water pipes into 
the gas pipes, causing proportionately greater damage to the water 
pipes from electrolysis. This unauthorized use of street piping for the 
return electric circuit, if of damage to others, can doubtless be prohibited 
by law, thus nullifying the large investment to that end, apart from 
any question of liability for the damage caused. Hence, it appears 
that a pipe return system, even when applied upon a scale so expensive 
as to be generally prohibitive, affords but temporary and uncertain re- 
lief in the positive district, and greatly increases the danger from elec- 
trolysis in the negative and intermediate areas, especially at the joints 
of the pipes. 

Continuous lead cable sheaths, which are of small and homogeneous 
section, with high and wniform resistance, have been connected to the 
negative bus-bars with apparently satisfactory results, as far as the 
protection of the lead itself is concerned; but your Committee enter- 
tains no hope of preventing electrolytic damage to heterogeneous net- 
works of street piping by any so-called protective method which en- 
courages an increased flow of stray currents to and along the pipes. 
On the contrary, your Committee is convinced that the on}y practical 
way of preventing electrolysis of street piping is to prevent the escape 
of stray currents by the use of a completely insulated circuit. 

That is the logical solution of the electrolysis problem, and the natu 
ral way to secure this result is by proper stipulations in the traction 
franchise. Such stipulations, however, cannot be readily interpolated 
into existing franchises; hence, legal action must be generally relied 
upon to prevent the discharge of a destructive agent into the streets. 

While little encouragement can bedrawn from the Peoria and Day- 
ton litigation, it should be remembered that the demonstrable damage 
caused by electrolysis is accumulating continuously, while the ineffec- 
tiveness of the various protective measures is being continually demon- 
Strated; thus, the legal espect of the problem grows always stronger, 
aud must soon become overwhelming. 

Of the various plans for mitigating electrolytic destruction, your 
‘ommittee indorses only those which aim to reduce the stray currents 
by decreasing the maximum difference of potential between 2 points of 
the return rails, and by increasing the resistance between the rails and 
the pipes. The British regulations, although utterly insufficient in 
c .aracter and degree, are directed toward this end; and it is this gen- 
eal method which the German Commission are testing. It may be 
hore noted, however, that foreign conclusions must be applied with 
coution to the unique conditions existing in American cities, where 
electric traction is now practically the sole means of local transit and 
1 
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s used upon a scale and under a pressure of traffic generally unknown 
foreign countries, 





The proper application of this ameliorating method requires the 
thorough and permanent bonding of all rail joints and the cross bond- 
ing of both rails and tracks at frequent intervals, and also such con- 
struction of the rail foundations and road bed as will increase as much 
as practicable the resistance between the rails and the ground. Then 
the rail network must be divided into suitable sections by separate re- 
turn feeders, which sections of rails and return feeders should be so 
proportioned or regulated that the potentials at the return connection 
points are practically equalized. 

Parenthetically, the German Commission are not always quite clear 
in their reasons for equalizing these potentials. Given a fixed limit to 
the difference of potential in the rails, there appears to be no reason 
why inequality of potentials at the connection points should seriously 
increase the electrolytic damage; it might have even the opposite 
effect; but, on the other hand, it is absolutely essential to an efficient 
tramway service at the minimum potential difference in the rails that 
these potentials at the return connections be practically equalized; 
otherwise, the effective potential difference in certain sections of the 
track will be reduced below this minimum working limit, and the ser- 
vice thereby disorganized. 

The return connection points, if thus equalized, are virtually sub- 
stations, which divide the rail network so that the maximum differ- 
ence of potential in the whole system is the maximum drop in any one 
section. The more numerous these connections and the shorter the 
sections, the less manifestly becomes the maximum potential difference 
in the rails, and, other things being equal, the consequent escape of 
stray current. Hence, if these divisional conductors be multiplied in- 
definitely, and if the potential equilibrium of the various sections be 
continuously maintained by proper adjustment, the difference of 
potential and consequent straying of current may be reduced to such a 
degree that electrolytic damage will become practically negligible. 
But, instead of trying tocarry this purely mitigating system to the 
ultimate and impossible limit of prevention, it is obviously preferable 
to destroy the root and branch of the whole electrolysis evil by using 
an insulated (return) circuit. 

In this connection, it will be remarked that the German Electrolysis 
Commission have not once referred to the desirability or possibility of 
confining the tramway current to a completely insulated circuit, there- 
by preventing stray currents. They have, on the contrary, devoted 
themselves exclusively to the mitigation of electrolytic destruction, by 
formulating all kinds of ways and means for reducing the strength of 
the stray currents. Yet, notwithstanding the great expense and diffi- 
culty of applying and maintaining their exhaustive precautionary 
regulations, they find it necessary to supplement these comprehensive 
measures by recommending that the present maximum permissible 
potential difference in the network of rails be limited to one volt ! 

In other words, an effective method of minimizing the stray currents 
is so elaborate, and at the same time so restricted, that a single insulated 
circuit seems preferable, even on the score of simplicity and cost, with- 
out regard to the all-important fact that the German regulations merely 
mitigate an evil, which the insulated circuit completely eliminates. 
Your Committee, therefore, feels that the German experience does not 
yet shed any encouraging light upon electrolytic conditions, but on the 
contrary tends to emphasize the advantages of the double trolley 
system, a 

It is also worth noting that, while the reasonable use of return feeders 
will greatly reduce the potential difference in the rails, it tends to mul- 
tiply the number of endangered areas by creating a positive zone about 
each return connection. Moreover, although the quantity of stray cur- 
rent is dependent upon the difference of potential in the rails, it by no 
means depends solely upon this difference; the conductivity of the soil 
and of the materials in and tenanting the soil exerts an equal influence, 

Your Committee disapproves of the indiscriminate use of insulated 
pipe joints in the hope of preventing a flow of electricity along the pipes. 
In some places this plan will prove useful; but without proper selection 
and precaution it is likely to do more harm than good, inasmuch as the 
reduced pipe current must leave and re-enter the pipe at each insulated 
joint, thereby multiplying its destructive effect. It follows that electro- 
lytic damage to any system of street piping may be considerably in- 
fluenced by the kind of pipe joint adopted—whether lead, cement, 
machined or gasket. 

Finally, it should be remembered that the underground piping and 
other metals employed in the larger cities not only represent original 
investments of great magnitude, but apart from the danger to life and 
property attaching to any escape of gas or flood of water (or conflagra- 
tion in default of water), the repair and renewal of these pipes and 
metal are made far more costly by modern street pavements and traffic 
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—not to speak of the loss and inconvenience caused to modern com- 
munities by the continual disruption of streets and sidewalks. 


CONCLUSIONS. 
In view of the state of the art of electric traction, as set forth in the 
foregoing pages, your Committee unanimously concludes: 
First.—Electric railways should be held responsible, by the terms of 
their franchise, for all damage to others engaged in the discharge of 
franchise obligations or in any lawful pursuit or occupation, caused by 
their overt failure to control their own currents. 


Second.—The immunity of street piping and other metal in centers of 
population from electrolytic damage due to stray currents demands that 
electric railways shall employ in such districts completely insulated 
metallic circuits for all currents; and such railways may be especially 
exempted by ordinance from responsibility regarding electrolysis, 80 
long as they effectively maintain such circuits. 

Third.—In small communities where local conditions are favorable, 
or wherever ihe property liable to electrolytic damage is of minor value; 
the rails may be used for the return current, subject to Clause First: 
provided: 

(1) The potential difference in the rails be sufficiently’ reduced by 
properly balanced return feeders and thorough bonding. 

(2) The rail foundations be constructed to increase as much as prac- 
ticable the resistance between the rails and earth; and 


(3) There be proper supervision to insure conformance with these 
requirements. 

Fourth.—In rural districts, or wherever no property is liable to elec- 
trolytic corrosion, the uninsulated rails may be used per se for the re- 
turn current. Respectfully submitted, 

A. G. GuLasGcow, Chairman, 
JOHN WILLIAMSON, | 
8. P. Curtis, 
ARTHUR H. Hatt, 
Prof. ALBERT F. Ganz, M.E., 
Consulting Electrical Engineer to the Committee. 
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**More Gas.”—A Little Talk on the Advertising End of 
the Gas Industry. 


——<—= = 
[A paper read by Mr. C. W. Leg, Newark, N. J., at the January 
meeting of the National Commercial Gas Association. } 

In his talk this morning Mr. Kenyon referred to salesmanship as a 
science. Now, there is such a thing as science in advertising—in fact, 
the right kind of advertising is salesmanship on paper, which, coupled 
with individual salesmanship (especially in the gas industry), will pro- 
duce more efficient results. Mr. Kenyon also told you of the individual 
unit; how every piece of gas advertising should be a unit, carrying 
with it power to persuade the buying public. Through advertising the 
confidence of the public can be gained and held. 

At the outset, I had planned to preface this talk with a series of 
stereopticon views, showing the various forms of advertising in vogue 
with up-to-date gas companies, this series to include pamphlets, 
booklets, periodicals, follow-up campaigns, display rooms, etc., but the 
arrangement of this auditorium would not permit of the fulfilment of 
such a plan. 

Concrete examples of modern gas advertising were fully covered in 
the book issued on ‘‘ New Business Methods,” to the American Gas In- 
stitute, October, 1906, by Mr. George Williams, which book should be 
upon the desk of every commercial man. 

There is plenty of good advertising as well as quantities of bad ad- 
vertising done by gas companies to-day. Possibly no advertising is 
too bad to produce some results, but altogether too much of the adver- 
tising prevalent now is of negative quality, yet the space which it oc- 
cupies costs hard cash. The other day I picked up a newspaper, carry- 
ing this advertisement of a gas company: 

“GAS HEATERS, 
GAS RANGES, 
GAS PORTABLE LAMPS, 
GAS LIGHTING.” 

An advertisement of this character is simply a space filler, and can- 
not be productive of results. It means absolutely nothing to the 
prospective buyer. Some gas managers look upon advertising as a 
necessary evil; they spend money on it spasmodically and injudicious- 
ly; buy newspaper space for the sake of policy, or just because the 
newspaper man is a ‘good fellow,” or a good talker. This is done 
without any regard to the business-bringing value of the space, which 
could with but little concentration and effort be made a constant busi- 
ness-getter. 

In the organization of a new business department it is essential to 
insure the best results, that a very careful list of prospective customers 
be produced. To do this a census of the town or city must be made, 


1. Your Committee cannot indicate suitable local vol 
German Commission commend a present maximum potenti 











but it has been seen that the 
difference of one volt, 





not from a directory, but by house-to-house canvass. This cen: :s 
should cover buildings and dwellings, as well as familiesin city. 
should also carry information concerning services installed, light, , 
customers, meters in service, ranges installed, dwellings on line 
mains not using gas, and buildings not on line of mains, Fri.) 
such a census the prospect list can be arranged, by a sim 
but efficient card system, either into districts or by streets. 1), 
manager of the commercial department should at all times have | 
list under control. Heshould require a daily report from the solicit... 
on the prospects visited, and the result of this campaign should be ¢)). 
tered upon the cards. By this method, in the event of illness or cy. 
charge of the solicitor, the work can be taken up without any trou 
by new men. 

Then, the advertising, which is by its very nature secondary to {\\¢ 
soliciting force, should be carefully planned to meet the local ce). 
ditions. By making this advertising efficient, the calls of the solicij,, 
can be greatly reduced, thereby increasing the possibilities in volui). 
of business. 

Advertising must be divided into two classes: Specific and gener). 
Specific advertising consists of direct-by-mail and house-to-house (\s. 
tribution of pamphlets, letters, etc., while under the general advertis. 
jng head may be classed newspapers, bill boards, street car advertisiny 
and programmes. The best results in the gas field have been obtained 
by the use of specific advertising; that is, by reaching the prospect 
directly. Advertising of this character paves the way and is first aid 
to the solicitor. This method, augmented by strong newspaper copy, 
is bound to bring effective results. 

Some managers seem to have an idea that it is only necessary to 
plan an advertising campaign, and that the business will then take 
care of itself, but persistency and perseverance are as necessary in tlie 
commercial gas field as in any other line of business. Advertising ix 
the assistant, not the general manager, in the business-getting company 

Mr. Frank Frueauff, of the Denver Gas and Electric Company, 
writing upon ‘‘ Business Getting Methods,” gives this salient advice: 


‘*To much attention cannot be given by the representative to t e 
complaints, either real or imaginary, which come to his notice. (Cn: 
dissatisfied consumer in a district can undo weeks of work of the mos 
capable representative, and the satisfactory adjustment of a complaiut 
has often resulted in an order, and has made the consumer an active 
solicitor for the company, The sending of letters to prospective cus 
tomers, unless followed up within a reasonable time by a trained 
solicitor, cannot be expected to accomplish results. Many people are 
in a receptive mood after reading advertising matter, and if we can 
call and see them soon after we can get their business, but they wil! 
not take the trouble to look for the man who has it to sell. This ap- 
plies in every line of business, and probably more so in ours than witti 
the so-called retail establishments. One of the very important features 
in the getting of new business is in the persistency maintained by tie 
company. We can hardly hope to secure results that would justify 
any part of the ee of a new business campaign unless it is fol- 
lowed up persistently and systematically.” 


Furthermore, I believe it is a serious mistake for gas companies to 
sell either domestic or industrial fuel appliances at or below cost. by 
the right kind of advertising and soliciting methods, a nominal proiit 
can be made upon appliances without decreasing the output. Of course, 
you say, you are interested in the sale of gas, not appliances; but whiy 
not make a profit upon the mercantile end of the business? 

There is real advertising value in a properly lighted and well arranged 
display window and show room, showing appliances and fixtures ‘1 
operation, which cannot afford to be overlooked. I stepped from tle 
train in a city of about 50,000 inhabitants, a few weeks ago, at 5:30 P.™., 
and inquired the way to the gas office. I was directed down a bri!- 
liantly lighted block—with a Nernst lamp suspended in front of every 
business place—to the opposite corner. There was the gas office. lis 
window curtains were drawn, and there was no sign of light or |i‘e 
anywhere. That gas manager is derelict in his duty to the public and 
to his company. 

Another gas manager in a city of 100,000, in speaking of new bu:'- 
ness development, said: ‘‘ Why, we have sold 400 ranges this seaso:. 
That is a very good record, don’t you think?” I told him very frank y 
that I did not think it was a good record and that in such a live town 
he should be selling 4,000 rather than 400 ranges a year. He had t!¢ 
wrong viewpoint. 

The lack of confidence, coupled with inexperience in the art of a - 
vertising, has caused failures to those gas managers who have tri: | 
and then abandoned this method of securing additional customers. 

The aim of alkadvertising is to aid in the selling of something. If | 
does not accomplish this it has failed in its mission, and the money e 
pended in the endeavor is lost. The preparation of advertising matt: 





Feb. 25, 1907 American Gas 


Light Zournal, 319 








s an all-important element. It deserves time, thought, study and, 
‘ost of all, practical experience. 

In the midst of the thousand-and-one details of managing your busi- 
ess, you probably have not the time nor inclination to concentrate 
our mind on the preparation of ‘‘copy.” If that be the case, call in 
he advertising specialist. (iood copy is the vital spark of advertising. 
\dvertising that lacks the elements of salesmanship is an extravagant 
waste of money. No matter how inexpensive the mail card or folder 

vou use, if it is not selling your goods, or assisting, it is a loss, and the 
opportunities it possessed are gone forever. 

Advertising does not consist of merely printing handsome booklets or 
other pieces of literature, but in the proper distribution of such matter. 
| can take you in storerooms throughout the country and show you 
thousands upon thousands of manufacturers’ booklets and catalogues 
covered thick with dust, which have never been distributed. That 
state of things is not fair to the company, nor is it fair to the manufac- 
turers of appliances. If these booklets have any value whatever, why 
not distribute them? If they have not, do not place an excessive order 
with the manufacturer or the printer. 

Some manufacturers have adopted the policy of developing local 
fields by distributing their own priuted matter, putting their own men 
in the field and then following it up consistently. I know of several 
manufacturers, who by such a policy have increased their sales over 50 
per cent. during the past season. 

Many boards of directors are pursuing the policy of retrenchment, 
refraining from investing in new equipment and making main exten- 
sions, When a policy of this kind is determined upon, it becomes 
necessary for the commercial man to develop the field along the line of 
his present mains, 

Recently I had a conference with a gas manager in a large city, who 
stated their company had upon the books 12,000 non paying customers 
—consumers not using a minimum quantity of gas. It is with this 
class of consumers that educational advertising can be used to material 
advantage. 

There is now a movement on foot, among the leading gas companies, 
to adopt publicity methods. By this I do not mean regular advertising, 
but a form of newspaper publicity, showing the policy of the company; 
what it is expending and has expended in improvements; the efforts it 
is putting forth to give good service and the advance of other cogent 
reasons discountenancing the chronic cry against high gas bills. These 
publicity methods are proving most successful. 

Let your efforts be persistent, never for an instant stopping, and re- 
member that it is only by ke eping everlastingly at it that gas sales are 
increased and success ultimately assured. 

This paper was not written with any idea of being a treatise on gas 
advertising. Rather, it was outlined simply to oall forth a general 
discussion upon the advertising proposition. I, for one, would be 
pleased to hear of novel as well as ordinary methods now in vogue for 
securing new business through advertising. 
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The Vertical Retort Oven and the Future of Gas Making.! 
No. I. 
rr 
By Director EIsELg, of Cassel, Germany. 


Only a few months before his untimely death our colleague, Herr 
Emil Merz, communicated to the members of the German Gas and 


‘Water Business Men’s Association, at the annual meeting, Darmstadt, 


1903, certain data concerning endeavors in the field of gas manufacture. 

At that time he touched briefly upon the subject of charging, draw- 
ing and pushing machines, which then had only been known a short 
lime, saying that one was as yet obliged to await results before passing 
judgment upon these machines, which indeed was confirmed and mani- 
fested at the recent meeting in Bremen, when these machines were so 
variedly commented upon. He also mentioned at the time the efforts 
being made then, with the ‘‘ Great Chamber ” ovens at the Munich gas 
works, and by the Riepe Company at Brunswick, to obtain better re- 
sults, and especially in respect to producing the largest volume of gas 
in the least possible area of space. Although, according to his own 
showing, he did not consider these attempts to have been genuinely 
successful, he himself had experimented at Cassel with an arrangement 
which was something between a ‘‘ retort” and ‘‘ chamber ” oven, in the 
course of the operation of which this apparatus yielded results practically 
in accordance with its character, or averaging between the known results 
of the * retort ” and the ‘*chamber ovens.” That is to say, the yield of 
gas per unit of coal and space was not greater, but less than with the 
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old retorts; on the other hand, the coke was decidedly better, harder 
and denser. That oven is still in operation and has kept up very well 
to date. Continuing, Mr. Merz mentioned two of Murdoch's forms of 
construction of retorts in the infancy of the gas industry—two vertical 
retorts made of tiles in the year 1812—thereby showing that at the very 
beginning the vertical retort had been regarded as the most natural 
form, wherefore to return to this long-ago tried vertical retort was the 
latest aim of gas technique. The vertical gas retort, with side take-off, 
at the time only proposed by Dr. Bueb, of Dessau, and the Settle-Pad- 
field retort, were shown by sketches and explained by Herr Merz at that 
meeting. In the course of the discussion that followed I gave it as my 
opinion then, that, when considering the object and value of vertical 
retorts, I was not looking forward to a saving of floor area (which ap- 
peared to be the case with most of the speakers) so much as to obtaining 
a simple, rational construction of bench and to secure a natural move- 
ment of the material throughout the gasification, believing that the in- 
clined retort would hereafter serve only to represent and illustrate the 
transition period from the horizontal to the future vertical retort sys- 
tem. In the meantime the vertical retort has in fact been newly de- 
veloped and has been introduced to technical gas practice in the shape 
of the ‘‘ Dessau,” the ‘‘ Settle-Padfield ” and the ‘‘ Woodall-Duckham ” 
oven systems. 

The well-tried vertical retort, together with the to be looked for com- 
ing further development of the same, not only give promise to fully 
confirm the opinion formerly expressed, but to open up a new way for 
valuable progress in the future. By it we shall not only attain to a 
nicer, more rational oven construction and natural working conditions 
than we now have in the horizontal or inclined retort; besides, we shall 
have a better and larger yield of gas and ammonia; better coke and 
tar; gas practically free from naphthaline; greatly reduced labor re- 
quirements; and finally, perhaps, by means of continuous gasification 
with the addition of some water gas and withdrawal of the coke in a 
quenched and cool condition, also an extraordinarily desirable elimina- 
tion of fumes as now involved in the course of gas manufacture. These 
advantages of the vertical retort system partly assured, in part still 
future, possibilities, are so exceedingly attractive, so greatly worthy of 
attainment, that it is really a requisite duty on our part to give the 
subject thorough attention, and to aid its introduction and further de- 
velopment with all our means and powers. Publications relating to 
vertical retorts came almost without exception (until now) from parties 
at interest. And, while no animadverse reflections may be ascribed 
with justice to the authors, it was only natural to brightly illuminate 
the advantages of one’s own oven, and treat the other designs with less 
enthusiasm, or perhaps not mention them at all. 

On the other hand, opponents would belittle sometimes brilliant re- 
sults, combating the very idea that there was even a shadow of success 
inherent to the new design which was not theirown. But this great 
and highly important subject deserves general, neutral and impartial 
investigation and criticism. With the intention to furnish a modest 
contribution in furtherance of the good cause, I would, so far as my 
means and limited time admit, illustrate and bring before you the exist- 
ing, as well as the proposed designs for, construction of vertical retort 
oven systems, and toexplain their characteristics as well as I can, of 
those which have come to my knowledge up to this present date—Jan. 
ist, 1907. Let us review, as the first, the Dessau vertical retort, shown 
in Fig. 1. After quietly experimenting extensively with the vertical 
retort with side take-off, the details of construction of which were shown 
at the Darmstadt meeting, which style was afterwards abandoned, the 
German Continental Gas Company, of Dessau, caused the erection, 
under the special supervision of Dr. Bueb, of 2 benches, each with 10 
vertical retorts, 13 feet 1 inch long, or high, and commenced operating 
them May 5th, 1905. When, after a lengthy period of continuous and 
satisfactory action, during which time they were constantly under most 
careful and exacting observation, their actual usefulness had been 
thoroughly demonstrated, this system of vertical retorts could be fairly 
regarded as reliable and practical in operation. In fact, as a new 
creation they could be submitted to the inspection and criticism of the 
gas world. On September 20th, 1905, occurred that remarkable event, 
The German Continental Gas Company had invited on that day both 
home and foreign gas men to Dessau to view their vertical retort 
benches, exhibiting them in full operation. This was the beginning of 
a new epoch in the manufacture of gas. A “‘ finished whole” was pre- 
sented to the gas public, the result of assiduous, industrious labor and 
devoted perseverance. The advantages of the vertical in comparison 
with horizontal or inclined retorts were plainly obvious. 

You all are probably acquainted with the subject by reason of the 





earlier, publications relating to this system, (See AMERICAN Gas LIGHT 
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A Kern Type of Inverted Incandescent Burner. 
ccaieniintnaaie 
The Journal des Usines a Gaz notes that the Société Frangaise de Cha 
leur et Lumiere, of Paris, is exploiting a type of the Kern inverted incan- 
descent burner that has met with much favor. As shown in the illus 
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Fig. 1.—Dessauer Ofen, 


JOURNAL, Vol. LXXXIV., pp. 267, 354, 442; and Vol. LXXXV., p. 55), 
aud further references may be dispensed with at this time. 

The construction of the bench is simple and natural, and the only 
things which did not appear to me quite faultless were the retort lid 
closing devices. Improvement on that point may be looked for, however, 
in future installations. The performance of these vertical retort benches 
after close watching and demonstration have been proved faultless, 
reliable and sure; and the results are conspicuously good. The yield 
of gas reached the maximum obtainable from the coal used, both as to 
quality and quantity and in illuminating as well as heating values; 
the coke is very hard, similar to the coke oven article; the tar is richer 
in hydrocarbons and thinner, and is no longer black but brown in 
color; and 50 per cent. more ammonia is produced than in the ordinary 
retorts. Thegas is poor in naphthaline almost without it; and the 
work of serving the vertical retort benches is decidedly easier and 
greatly reduced besides. Two men only were required to attend the 2 
benches, which uninterruptedly supplied the whole city of Dessau with 
gasfor months. After the retorts are emptied they can easily be in- 
spected, or patched should this be at all called for. About the same 
time a third trial bench was being operated at the Mariendorf works of 
the Imperial Continental Gas Association at Berlin; but in this instance 
the retorts, while also 10 to the bench, were 16 feet 4 inches in height, 
and like favorable results were obtained there. The realization of the 
patents and plans of construction was turned over to the ‘* Deutschen 
Vertikalofen Gesellschaft” at Berlin, and there are now several cities 
in which vertical retort benches of the Dessau system are either in 
operation or in course of erection. The whole gas industry has abun- 
dant reason to subscribe with grateful recognition its indebtedness to 
the ** Deutschen Kontinental Gas-Gesellschaft,” for that Company’s 
determined, lasting and leading etforts in this matter; and for the 
scientific thoroughness with which it caused all of these experiments 
with the vertical retorts, the new occurences in gasifying under entirely 
changed conditions, to be followed to their ultimates, and to be finally 
presented as a practical whole to the gas world. 

The Dessau oven is an eminent step in the march of progress; but, 
shall we regard it as the final step in the evolution of the vertical re- 
tort? With its operation there is still combined the periodical filling 
and emptying, with the concomitant and unpleasant features such as 
smoke and vapor production during the charging and discharging 
stage; with its annoyance to the operatives, by heat and impure air, 
and danger from the rush of hot, falling coke. May not later on some 


continuous process of gasing bring with it the promise of also liberat- 
ing us from these disadvantages? 

















(To be Continued.) 








THE Columbia Company has taken over the properties of the Cincin- 
nati, Newport and Covington Light and Traction Company, 


trations, a corrugated device is carried on top which tends to keep the 











Fig. le Fig. 2 


inlets for fresh air and the outlets for products of combustion apart 
from one another. The figures show the arrangement. Ata the air is 
led up slopes to the openings b, and into the Bunsen burner through 
the tube B. The alternating corrugations c take the products of com- 
bustion out horizontally through the apertures d, and discharge them 
clear of the incoming stream of air supply. The Bunsen proper consists 
of a metal tube, preferably of a badly conducting metal such as iron 
or nickel, surrounded by a jacket which prevents the products of com- 
bustion from getting at the Bunsen tube and overheating it; and the 
space between the jacket and the Bunsen tube may be filled in with non- 
conducting material. This jacket has the effect of preventing striking 
back. 








Lighting of Railway Premises, Indoor and Outdoor. 


iecieetinneabas 

In a very exhaustive paper on this subject, read by Mr. Henry 
Fowler, of Derby, England, before the British Institution of Mechani- 
cal Engineers, the author had this to say about gas systems in connec 
tion therewith: 

Oil Gas.—Lighting by this means is not, the author thinks, carried 
out on any railway station. It would require the provision of a set of 
retorts, and considerable storage if the retorts were not to be kept on 
continually. The cost would probably be slightly more than acetylene 
when all charges were taken into account, 

Gas Lighting: Flat Flame.—Until a little more than 10 years ago, 
except in a very few isolated cases, gas was the general illuminant for 
stations of any importance, and was almost universally used in an 
open or flat flame burner. It need scarcely be said that the lighting 
was not only poor, but, by present ex perience, costly for the results 
obtained. Although this typeof burner is rapidly becoming out of 
date on all stations where many trains are run at night, yet it still 
supplies the greater part of the lighting on several of our British lines. 
On every company’s system there are a number of stations on branches, 
etc., where the trains are not run late in the evening, and where 
artificial light is only required for a short period each evening, during 
a few of the winter months. In cases such as these the flat flame 
burner will probably continue to be used for some time, as the light 
ing required is not sufficient to make it worth while to employ incan- 
descent burners, which, although much more efficient, require a cer- 
tain amount for up-keep. It may be said that the difficulty might be 
overcome by only putting the incandescent burners on during these 
winter months, but it must be remembered that the lights must be 
available in cases of emergency ata moment’s notice, and flat flame 
burners allow of this with a minimum of trouble and expense. 

Incandescent Gas Lamps.—The greatest stride in gas lighting on 
railways and elsewhere was undoubtedly made when Auer von Wels 
bach devised his system of utilizing a Bunsen gas flame for heating to 
incandescence a mantle containing the rare earths thorium and cerium. 
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‘he author is not concerned in this paper with the reason for this in- 
‘andescence, but only with the practical results it has given in his 
vork, The construction, too, of the ordinary incandescent burner is 
oo well known to need description. An ordinary C burner, using a 
ras giving 700 B. T. U. per cubic foot and consuming 3 cubic feet per 
our, can be depended upon for giving a light on a photometer bar 
wveraging 44.25 candles for 1,000 hours. A curve, Fig. 3, gives the 
average candle power of a number of mantles for 2,000 hours, as that 
is the length of time the author tests samples from various consiga- 
ments. When the fixing solution of a mantle is burnt off, there only 
remain the ashes of the cotton stocking from which it was made and 
the rare earths, in solutions of which it has been dipped. It would at 
first sight seem that this was all too frail to stand the vibration which 
must exist on railway premises, but experience shows that this is not 
the case. On the Midland Railway there were in use on June 28, 1906, 
48,392 of these burners, and although they are employed in all situa- 
tions, the mantle consumption cannot be said to be high, as it only 
averaged 5,2 mantles per burner per annum. Under ordinary circum- 
stances with pillar lamps, where a good foundation for the pillar has 
been secured, and in nearly all cases with suspended lamps, it has not 
been found necessary to provide any type of antivibrating apparatus to 
preserve the mantles. When, however, a good foundation cannot be 
secured, and the vibration is excessive, the use of a simple apparatus, 
consisting of a frame suspended by a spring on which the burner is 
fixed, and to which gas is supplied by a rubber connection at the bottom, 
has been found advantageous. 

It will doubtless be noted that the author has so far only mentioned 
the ordinary C incandescent burner; he is perfectly aware that various 
Kern types of burners with their longer and better designed mixing 
chambers for the gas and air give a higher efficiency, but he has found 
that they require greater attention than those of the C type. On the 
photometer bar this type of burner (Kern) will give over 20 candles per 
cubic foot of gas burnt per hour, but for the reason stated he has not 
recommended their general use on the line. As will be readily under- 
stood, the number of burners inserted in a lamp and the distance of the 
lamps apart, is a matter to be considered in each particular case. Hav- 
ing a unit of light of about 50 candles (of which any multiple can be 
easily provided) allows of a very even lighting being obtained where 
necessary. Asa rule not more than three burners are grouped together 
for station lighting, although groups of five are used in special cases. 
With small stations single burners, placed as with flat flame lamps, 
about 60 feet apart, give a good effect. Generally the lamps are spaced 
closer together under a station roof than in the open, for this latter is 
the portion of the station most in use. Asa rule the distance between 
the lamps rarely exceeds 7 feet, and not often are they closer together 
than 40 feet, whilst the height of the mantle above the platform varies 
from 9 feet 6 inches to about 14 feet. 

High Pressure Incandescent Gas.—Many attempts have been made 
to get a greater efficiency out of a cubic foot of gas than is given by an 
ordinary incandescent burner at pressures up to 2 inches of water, 
Some 4 or 5 years ago it was found that by usi: g a much higher pres- 
sure than usual and allowing the air and gas to mix together in a 
longer chamber, better results were obtained. The pressure used was 
that of from 8 to 10 inches of water. The mantles are without chimney, 
and at a pressure of 10 inches of water give 240.68 candles with a con- 
suption of 10.18 cubic feet of gas per hour. It would seem that the 
best efficiency is obtained with a burner of this size, and it is not always 
that so large a unit of light is required, but, when it is, the use of such 
burners is economical. Arrangements have tobe made to raise the gas 
to the required pressure from 1 to 3 inches of water, which is the pres- 
sure of the usual supply. This is done by pumps which may be driven 
by water, a gas engine, or electric motor. In the earlier types of plant, 
water power was extensively used, but as the amount required varied 
from 188 to 327 gallons per 1,000 cubic feet of gas compressed, it will 
readily be understood that this method was found to be in some 
cases expensive. More recently small gas engines have been used for 
driving the compressing pumps, and in a plant, the carrying out of 
which the author has had charge of, the gas consumed by the gas 
engine has been only 20.8 cubic feet per 1,000 cubic feet of gas com- 
pressed. This plant, which will consist of over 300 burners when com- 
plete, is giving very good results, from a lighting and economical 
standpoint, with 2-buruer lamps placed 56 feet apart and with mantles 
13 feet above the platform, A curve of the illumination is given in 
Fig. 2, the line being 11 feet 6 inches from tne liue of the lamps The 
lighting effect is very good, and free from patchiness. As previously 
Stated, it is not every station where the illumination required necessi- 
tates the use of as large units of light. The mantle consumption of 





burners of this type is higber than with ordinary ones, and may under 
railway conditions be taken as 8-10 mantles per annum. 
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Figs. i to 6. 


5-light lamps, 41 feet apart, readings 1.18 maximum to 0.45 minimum. 
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More recently several systems of lighting have been devised in which 
the pressure at which the gas is burnt is very much higher, rising in 
some cases to 54 inches of water. The result is that a still greater 
efficiency per cubic foot is obtained, but the unit of light is raised higher 
than is usually required for railway purposes. One railway company 
employs one of these systems for dock lighting, whilst one of the bes 
pieces of street lighting, the author has seen, that of Alexander Platz, 
Berlin, is with this type of burner. 

Self-Intensified Burners.—The provision of high pressure gas necessi- 
tates the laying of special mains, or at all events of having gas of a 
bigher pressure in the mains than is usually the case. This has led to 
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the invention of several types of lamps which are arranged to give the 
same effect independently, either by induced draught or by the provision 
of some mechanism in the head of the lamp for raising the pressure of 
the air supply to the burner to about 30 inchesof water. Some of these 
types seem to work admirably, but the author has not had sufficient 
success with them to cause him to recommend their adoption exten- 
sively, but this may be due to local conditions. At all events, the 
results aimed at are those given in the figures mentioned with high 
pressure lighting. 

Interior Lighting.—Interior lighting on a station in the majority of 
places is confined to small rooms, with the result that the light is usually 
required at some particular point, and consequently it is placed as near 
this point as possible. About the largest interior spaces requiring at- 
tention are parcel offices, and in these it is found that an illumination 
varying from 0.9 of a foot-candle on the floor gives good results. This 
can be obtained by 3-light suspended C gas burners placed under an 
enameled reflector. 

Within the last year or two the inverted type of burner has been 
much improved, and the smaller types supply a want in gas lighting, 
as they give an economical light of about 12 candles. 

This type of burner lends itself to much more artistic treatment with 
its fittings than any other type, but this is not a point which gets much 


consideration in lighting a railway, except perhaps in refreshment 
rooms. 








February Meeting, New York Section Illuminating 
Engineering Society. 
edie: 

At the February meeting of the New York Section of the Illuminat- 
ing Engineering Society, the section officers elected for the ensuing 
year were: Mr. Albert E. Forstall, Chairman; Messrs. Manning K. 
Eyre and T. R. Beal, Managers; and Mr. Preston S. Millar, Secretary. 
The paper of the evening was one on the ‘‘ Photometry of Incandes- 
cent Gas Lamps,” presented by Mr. Thomas J. Little, Jr., of the Wels- 
bach Company, dealing with photometry from a practical standpoint, 
and avoiding all theoretical discussion of instruments and devices. 

A complete description was given of the equipment required in the 
photometer room and many suggestions were made concerning the 
precautions which must be taken to insure accurate measurements. 
The author stated that satisfactory results had been obtained from the 
pentane lamp of the Harcourt type as a standard of illumination; it is 
simple and transportable. Pentane of proper specific gravity may now 
be obtained readily, and the pentane lamp in its present form is per- 
fectly safe. If a complete equipment of testing instruments, storage 
batteries, master standards, standards and sub-standards are available, 
the incandescent electric lamp is well suited as a standard of i1llumina- 
tion. 

The author of the paper expressed his preference for a modified form 
of the Dibdin radial photometer. With this photometer the lamp the 
light of which is to be measured is suspended from the horizontal bar 
which slides between a pair of uprights. A radius rod is connected to 
the sight-box, which is mounted upon a table, the latter traveling on a 
track along the floor. The standard is mounted on a carriage which 
may be moved along the track on the table. Radial readings can be 
made through 180° in a vertical plane, and, by shifting the burner, 
180° in the horizontal plane. Many suggestions were made as to the 
best methods to employ in calipering a mantle in order to determine 
the amount of shrinkage during its life. The importance of using 
throughout the test a uniform quality of gas at a constant pressure was 
discussed at great length and illustrated by means of curves showing 
the results of actual tests. 

The discussion was opened by Mr. W. C. Morris, who said that the 
numerous precautions mentioned by the author are absolutely essential 
if reliable results are to be obtained. He stated that discrepancies in 
results from tests made under what seemed to be exactly similar con- 
ditions were found to be attributable to the change in temperature of 
the air surrounding the pipe through which the gas was led to the 
lamp. Although the error in reading the setting of the photometer 
may be decreased by using a long photometer bar, there are conditions 
under which it is advantageous toemploy a short bar. Thus when the 
lamps under test are of small illuminating values it is desirable that 
the distance between the lamp under test and the standard be not too 
great. The lamp should in all cases be screened from both the disk and 
the eyes of the observer. The observer should make readings on both 
sides of the bar in order to eliminate any error due to unsymmetrical 
vision. 


Mr. V. R. Lansingh called attention to the fact that all of the equip- 


ment described by the author, and the walls of the room in which the 
photometer apparatus was placed, were painted black. He remarked 
that the precaution in this respect would be unnecessary if the proper 
number of screens were used. At the Bureau of Standards the pho- 
tometer rooms are equipped with white walls, and the rooms are very 
much more cheerful than those in which black walls are used. 

Mr. Victor A. Rettich spoke of the jadvantages to be derived from 
standardizing both the mantle and burner of an incandescent gas lamp. 
If standard burners are used, new forms of mantles can easily be com- 
pared with standard mantles. Likewise when standard burners are em- 
ployed, special forms of mantles can readily be compared with standard 
mantles. He called attention to the fact that it is preferable to remove 
the collodion from the mantle by igniting from jhe bottom rather than 
from the top, in order that the ascending flame may thoroughly consume 
such gases as might otherwise produce a disagreeable odor. 

Dr. Clayton H. Sharp spoke of the distribution of illumination around 
the incandescent gas lamp, and expressed the opinion that it is prefer- 
able to ascertain the intensity in all directions rather than in only one. 
The importance of such method of measurement will be appreciated 
when the inverted mantle lamp is compared with the more usual form of 
lamp. Although white walls can be used in the photometer room, 
provided the proper number of screens are placed along the photometer 
bar, more satisfactory results are obtained when the walls are black. 

Mr. Preston 8. Millar stated that the amount of fatigue of the eyes of 
the observer is much less when the walls are painted black instead of 
white. 

In closing the discussion, Mr. Little remarked that the intensity of 
illumination in the horizontal! plane is much more uniform with an in- 
candescent gas lamp than with an incandescent electric lamp. Although 
observations of the intensity of illumination from one part of the burner 
does not furnish accurate information concerning the intensity at other 
parts, yet the difference is not very great and in a life test of a mantle 
it is preferable to make a series of observations of the illumination from 
a single secuon of the mantle. The real object in using screens along 
the photometer bar is to prevent the light from the lamps reaching the 
eyes directly, because it is difficult for the pupil of the eye to become 
adjusted rapidly to a considerable change in the intensity of illumina- 
tion. 

It was announced that the March meeting of the Illuminating Engin- 
eering Society will take tne form of a symposium, at which the illumi- 
vation of large interiors will be discussed. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 

saan 
“J. M. B.,” writing from the Pacific Coast under date of the 9th 
inst., says: ‘‘ Dear JOURNAL: Conditions relative to the gas situation 
in Los Angeles have become very interesting, where a new company 
has just been formed by a syndicate of local bankers, with a capitaliza- 
tion of $10,000,000. They propose to immediately begin the installation 
of an up-to-date plant having an initial per diem capacity of 5,000,000 
cubic feet. The Edison Electric Company has contracted with the 
Stacey Manufacturing Company for a 100,000 cubic foot capacity holder 
for the gas plant at Riverside, Cal.; a 75,000 holder for Santa Ana, 
Cal., and a 50,000 holder for Monrovia, Cal. The plant completed by 
the Edison Eleciric Company for Long Beach, Cal., last September, 
has already exceeded the calculations of its designers as to future 
capacity, and plans are now being drawn for a new generating set up 
to a daily output of 1,000,000 cubic feet. The planning also includes 
an exhaustor and purifier outfit and a 500,000-foot storage holder in 2 
lifts. 





““W.C.,” writing from Buffalo, N. Y., under date of the 15th inst., 
informs us that the executive officers chosen by the Natural Gas Com- 
pany of that city are: President, C. N. Payne—succeeding the late 
Daniel O’Day; Vice-President, John Bushnell; Secretary and Treas- 
nrer, John McManus; General Manager, W. W. Richardson; Assist- 
ant Secretary, L. B. Doyer: Assistant Treasurer, W. M. Cussack ; 


Superintendent, John McManus; Assistant Superintendent, J. H. 
Walsh. 





Mr. GLENN R. CHAMBERLAIN, to whose cleverness as a business man 
the Grand Rapids (Mich.) Gas Light Company owes much, in speaking 
some days ago about the demand for coke in the named city, remarked: 
‘**There has been a coke famine in Grand Rapids for some time. The 
shortage commenced early last January when the reserve stock was 
exhausted, and since then the city has been dependent upon our daily 
output, which will average about 100 tons. Of this we retain half for 
our own customers, the other half being distributed to the local dealers 
in proportion based on their sales last year. As the demand greatly 
exceeds this small supply many used to burning coke are greatly in- 
convenienced and considerable delay is found in filling orders. We 
have a number of contracts to furnish coke on demand during the win- 
ter and to protect these customers we have stopped burning coke at the 
works and are using coal in our furnaces. The coal shortage of lasi 





month has been relieved entirely, the car shortage being responsible 
for that, but during the shortage we were compelled to draw heavily ou 
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ovr coke for our own use and the reserves ran short. However, there 
wil be no advance in the price on that account.” 





‘HERE is a dispenser of celestial light in Wilkes-Barre, Pa., whose 
name is the Rev. H. R. Hughes, and he is Pastor of the Welsh Congre- 
y.tional of that compoundly named place. One evening not long ago 
when Divine Providence was bestowing zero weather upon the Reve- 
rend Hughes and his flock, and the Gas Company was sharing in the 
frigid deal, the pastor had this to say by way of. prelude to a meeting 
which he was about to conduct: ‘* From an earthly standpoint this ser- 
vice is dark, but let us hope that from a spiritual view it will be illumin- 
ated. I hope the spiritual light will guide through the service, for I 
am convinced that we can expect litile from the hands of the Gas Com- 
pany.” Meanwhile the service gangs of the Company were on the 
jump, etherealizing the risers of many meters, chiefly by means of 
frequent applications of wood alcohol there through. But the Reverend 
Hughes thought not of this; his troubles were paramount. He was 
the man, 





UNDER the agreement whereby the Union Gas and Electric Com- 
pany, of Cincinnati, O., is to supply gas to the residents of the outlying 
suburb of College Hill, it is specified that the charge for a service on 
lighting account is not to exceed 75 cents per 1,000, net, or 85 cents per 
1,000, gross. The charge for artificial gas supplied on fuel account 


(through separate meter) is 50 cents per 1,000, net, or 60 cents per 1,000, 
v ross, 





Mr. Rogers, of Danbury, Conn , has introduced a bill in the State 
Legislature, under which it is proposed to establish a Commission of 
Gas and Electricity. The same is to comprise 3 members, to be 
nominated by the Governor and confirmed by the Senate. It is to 
have power to exercise general supervision over all persons or cor- 
porations supplying gas or electric currents for light, heat or power 
purposes, as to prices, quality and the like. The main office of the 
Commission shall be in Hartford, and a branch thereof is to be main- 
tained in New Haven. 





THE report of the officers in charge of the municipally operated gas 
system of Belleville, Canada, goes to show that the expenditures in 
connection therewith during 1906 amounted to $21,041.39, and that the 
receipts amounted to $20,406.73. The balance, however, did show un- 
collected accounts amounting to $6,401.11. 





AT the annual meeting of the Ottawa, Canada, Gas Company, the 
annual reports showed a very satisfactory increase in business over 
that of the preceding year. Over 5 miles were added to the Company’s 
main system, and extensive additions to it the present year had been 
planned, No change was made in the executive management. 





AT the annual meeting of the Cairo City (Ills.) Gas Company, the 
only change in the executive management was the election of Mr. John 
Halliday to the Board of Directors, vice Mr. John W. Eakin. The 
latter was succeeded as Secretary by Mr. John Tiernan. 





Mr, CHARLES S, HarRwoop, for some time identified with the electric 
division of the business of the Denver (Col.) Gas and Electric Light 
Company, died at his home in Denver, Monday, the 4th inst. He was 
in his 26th year. 





A GOODLY audience paid close attention to a lecture on the ‘‘ Proper 
Use of Artificial Light,” which was given in Pueblo, Col., by Mr. Albert 
J. Marshall, at the invitation of the Pueblo Gas and Fuel Company, 
some evenings ago. 





THE Consumers Gas Company, of Reading, Pa., is comfortably in- 
stalled in its well equipped office quarters, in a well located, handsome 
business structure on Court street, below Fifth. 





IT was merely for the principle of the contention, with a view to the 
establishing of a precedent as well, that the Citizens Gas and Electric 
Company, of Waterloo, Ia., prosecuted this suit to a successful ter- 
‘ination, The Company sued the Canfield Lumber Comany, of 
Waterloo, for 25 cents, which claim rested on these premises, The 
Company allows a rebate of 10 per cent. on all bills paid on or before 
‘ie 10th day of the month in which they are presented, otherwise the 
“ross rate prevails, On Janaary 2d, the Canfield Company received a 

\l for gas consumed the previous month, amounting to $2.50. On the 
'\th the Company forwarded a check to the Gas and Electric Company 

" $2.25, taking off the discount, a day after the fair, as it were. An 
“rgument ensued and the suit resulted, with a decision in favor of the 


THE Denver (Col.) Gas and Electric Company has, through its com- 
mercial department, just issued a handsome brochure, well showing 
what gas can be used for in many directions. 





UNDER the tentative agreement—there is little doubt that it will 

shortly become a working agreement—between the authorities of 

Watertown, N. Y., and the Watertown Gas Light and the Watertown 

Electric Light Companies, the rates for a supply of gas and electric 

currents will rule at these figures: Gross, for gas, per 1,000 cubic feet, 

_ oti $1.25; for electricity, gross, per 1,000 watts, 12 cents; net, 
cents. 





THE plant and properties of the Wooster (O.) Gas Light Company, 
which were sold recently at receiver’s sale, were purchased by M. J. 
Kauke, of Pittsburgh, Pa., at his bid of $4,000. The plant will be re- 
modeled. 





THE name of the Belleville (Ills.) Gas and Electric Company has been 
changed to that of the St. Clair County Gas and Electric Company, and 
its capital has been increased from $350,000 to $3,500,000. 





THE Peoples Gas Light and Coke Company, of Chicago, Iils,, has 
given notice that all of the property of the Universal Gas Company, of 
Chicago, is now operated by it under the terms of the State legislative 
act that became effective July 1st, 1897. 





Tue City Attorney of Dallas, Tex., has been instructed to prepare an 
ordinance directing that, on and after a date to be determined, no ‘‘ Gas 


Company doing business in the city of Dallas” shall charge consumers 
for artificial gas furnished at $1.10 per 1,000 cubic feet, with a discount 
of 10 cents per 1,000 when the bills are paid within 10 days. 





ACCORDING to a correspondent an increase in sales by its operating 
companies, amounting to 25 per cent. in the gas and 9 per cent. in the 
electric departments, respectively, of the Massachusetts Lighting Com- 
panies, is shown in the annual reports submitted by the President, Mr. 
Arthur E. Child. During the year two concessions in prices were made, 
but in each case the increase in business more than offset the lessened 
rate. During the year 1905 additional shares of stock were issued, and 
the proceeds thereof were employed to purchase the capital stock of the 
Leominster Gas Light Company and of the Worcester County Gas 
Company. Over 90 per cent. of the stock of the Light, Heat and Power 
Corporation has been purchased, which acquiring gives the former 
complete direction of the Construction Company. For the year ended 
December 31, 1906, the gross receipts from the sales of gas, etc., were 
$134,443, and from electricity, $129,341. 





Mr. AMBROSE PETREY and associates, of Detroit, Mich., have pur- 
chased the properties of the New Castle (Ind.) Light, Heat and Power 
Company, which concern has heretofore controlled the electrical and 
natural gas properties of that city. The syndicate proposes, owing to 
the failing supply of natural gas, to construct a works up to the needs 
of New Castle in such respects on manufactured account. 





Tue following interesting items are culled from the report of Presi- 
dent Knapp to the shareholders of the Peoples Gas Light and Coke 
Company respecting the operations of the Company for the twelvemonth 
ended December 3ist, 1906: ‘‘Since the last stockholders’ meeting 
the City Council of Chicago fixed the net rate to be charged by gas 
companies at 85 cents per 1,000 cubic feet, the rate by agreement 
with the Company, being made operative from February Ist last, and 
the rate thus fixed is to continue without change until February, 
1911. During the year the matter of securing an increased supply of 
natural gas was taken up. It will be remembered that in Novem- 
ber, 1905, owing to the inability of this Company to secure an ade- 
quate supply of natural gas, it became necessary to discontinue 
furnishing natural gas to all consumers thereof north of the Cnicago 
river. After much negotiation an agreement was finally reached 
whereby this Company not only secures an increased supply of natural 
gas but also substantial benefits in respect to its future oil supply, and 
natural gas is again being furnished to the territory that was aban- 
doned in November, 1905. The agreement made involved this Com- 
pany’s guaranteeing the outstanding capital, bonds and stock at par of 
the Indiana Natural Gas and Oil Company, aggregating $6,000,000, 
but the investigation made by the Board prior to consummating the 
agreement indicated that the earnings from natural gas and other ad- 
vantages accruing under the agreement will provide for the obligations 
assumed by the Company under the guaranty. During the process of 
the hearing and investigation by the City Council, which preceded 
the fixing of rates to be charged, this Board. on Dec. 19, 1906, felt im- 
pelled as a matter of prudence to reduce the dividend rate from 6 per 
cent., theretofore paid, to 5 percent. The last named rate was paid 
during the year 1906, but the Board at its last meeting, January 25, 
1907, restored the dividend rate to 6 per cent., believing the earnings 
justified it, and impressed with the conviction that the minimum rate 
to which the stockholders are entitled is 6 per cent. perannum. The 
Board has no hesitation in expressing its confidence that, under normal 





“as and Electric Company. By-the-way, the costs amounted to $20. 


conditions, the earnings will justify the continuance of this rate.” 
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The Market for Gas Securities. 
——<—<— > 

The recent rise in Consolidated gas has been 
fairly well maintained, and the net result in 
the trading is that many inquiries are being 
made for the stock by those shrewd people 
known as sure-thing investors, who are not in 
any sense speculators. A fair share of the in- 
quiring, too, came from abroad, the writer 
knowing himself of a block of 200 shares pur- 
chased for account of a resident of Berlin, Ger- 
many. Brooklyn Union is in some demand, 
and that there is going to be a better demand 
for it, and that forthwith, is reasonably certain. 

Peoples, of Chicago, more than holds its 
own, and Massachusetts gas does likewise. We 
repeat again our advice as to the purchase of 
these shares. One cannot make a mistake in 
buying them. Lacledes are steady, as good 
interest payers should be. On the whole, the 
market outlook regarding gas shares has not 
been more favorable in years. 








Gas Stocks. 
oo 
Quotations by George W,. Close, Broker and 
Dealer in Gas Stocks. 
16 Waut Srezet, New Yorx Orrx. 
FEBRUARY 25, 
= All communications will receive particular atten 
tion. 


2 The following quotations are based on the par- 
value of $100 per share, 


N. Y.City Companies. Capital. Par. Bid. Asked. 
Consolidated... ..0....+++- $73,177,000 100 138 
Central Union Gas Co.— 

ist 5's, due 1972, J. & J... 3,000,000 1,000 
Equitable Gas Light Co.— 
Con, 5's, due 1932, M. & S. 1,000,000 1,000 
i 
New Amsterdam Gas Co.— 
1st Con. 5's, due 1948, J.& J. 11,000 000 1,000 98% 100 
New York & Richmond Gas 
Co, (Staten Island)...... 1,600,000 100 
ist Mtg. Gold Bds.5p.ct. 1,000,000 


104 


105 
3,500,000 100 225 


87 43 
o 98 104 


Northern Union— 


New York and East River— 
Ist 5’s, due 1944,J.&J.. .. 38,500,000 
Con. 5’s, due 1945,J.&J. 1,500,000 
Standard, eeeeeeeeeeeeeeees 5,000,000 
Preferred. ..........+++- 5,000,000 
ist Mtg.5’s, due 1930, M.& 1,500,000 
The Brooklyn Union,....... 15,000,000 
Ist Con.5’s,due 1948, M.& N 15,000,000 
YOmKers ..cocccccecveccececs 299.650 


Out-of-Town Oompantes. 


Bay State ..cccocccsvecceers 50,000,000 
* Income Bonds..... 2,000,000 
Binghamtor Gas Works.... 450,000 
- lst Mtg 5’s.. .... 509,000 
Boston United Gas Co.— 
1st Series 8. F. Trust.... 7,000,000 
es si © .... 38,000,000 
Buffalo City GasCo........ 5,500,000 
*» sc Bonds, 5°s 5,250,000 
Capital, Sacramento....... 500,000 
Bonds (6's) eeeeereseeece 150,000 
Chicago Gas Co. Guaran- 

teed Gold Bonds sesssecee 7,650,000 
Cincinnati Gas and Electric 

Ge. _.cce-aseseccsccccnccee 80,000,000 
Columbus (O.)Gas Co., lst 

Mortgage Bondg......... 1,500,000 
Columbus (0.) Gas Lt. & 

Heating Co seeeeeses 1,682,750 

a 3,026,500 
Consumers, Toronto........ 2,000,000 
Consolidated, Baltimore... 11,000,000 

Mortgage, 6B. ..0.-+s008 3,600,000 

Chesapeake, ist 6’s.... 1,000,000 

Equitable, ist 6’s....... 910,000 

Consolidated, ist 5’s.... 1,490 000 

lidatedGasCo.ofN.J. 1,000,000 
880,000 

*eeeeeeeeeeeece 75,000 

Detroit City Gas Co..ceseee 5,000,000 

* Prior Lien 5’s....... 4,618,000 
Detroit Gas Co.,5°s.... eeee 881,000 

8S Im6. BS. .ccccccccces 16,000 
Equitable Gas & Fuel Co., 

Chicago, Bonds .,.....00. 2,000,000 
Essex and Hudson Gas Oo. 6,500,600 
Fort Wayne eeeeereeeeeeee 2,000,000 

oe Bonds. 2,000,000 
Grand Rapids Gas Lt. Co. 

lst Mtg. SB. cccccccvcvcece 1,225,000 
Hartford eeeetereeeeeeeeeee 750,000 
Hudson County Gas Co., of 

New Jersey seeetcecseeese 10,500,000 

Bonds, 5’s...... 10,500,000 
Indianapolis...... sesseseess 2,000,000 
” Bonds, 5's. ....0. 2, 000 
Jackson Gas Co...ccccecess 250,000 
oS ist Mtg.5’s..cccces 290,000 
Kansas City Gas Light Co., 

of Missouri.....seccsess+> 5,000,000 

Bonds, 18t5's...ceesee0.. 3,822,000 
Laclede, St. Louis .......s0« 10,000,000 

Preferred. ........ eeeeee 2,500,000 

eB ictacteces eeeeeeee 10,000,000 
Lafayette Gas Co.,Ind..... 1,000,000 

Bonds ..sesese eeeeeeeece 1,000,006 
Louisville. ...0..cccceccscees 2,570,000 
Madison Gas & Elec. Co. 

© Let Mtg.6’s....000.. 350,000 

* 6 per cent. scrip, 

duei910...,..... 100,000 
Massachusetts Gas Compan- 

ies of Boston. ....06 

Preferred. ..ccscccece.+-s 25,000,000 
Montreal,Canada .......... 2,000,000 
Nashville Gas Lt. Co........ 1,000,000 
Newark, N.J.,Con.GasCo. 6,000,000 

Bonds, 6'S ..cessccceccers 6,000,000 
New Haven....ccccccsecccece 2.000,000 
Peoples G. L. & Coke Co..of 

CRICAZO....ccecccerceeees 25,000,000 
Peoples Gas Lt. & Coke Co., 

Chicago, ist Mortgage.... 20,100,000 

* 24a $6 ase. 8,500,000 
Rochester Gas & Elec.Co.. 2,150,000 

Preferred... eee ceeeeeeeee 2,150,000 

Consolidated 5°s........ 2,000,000 
San Francisco,Cal......... 15,800,000 
St. Joseph Gas Co. 

let Mtg. 5's. ..cccocoee 751,000 
St. Paul Gas Light Co .... 1,600,000 

ist Mortgage 6°s........ 660,000 

Extension,6's........0.. 600,000 

General Mortgage, 5's.. 2,465,000 

1,975,000 








Bond, ...ccossecescecece 2,047,000 


1st 5°s, due 1927, J. &J..... 1,250,000 1,000 


1,000 
100 
100 


1,000 
1,000 


Washington, D. O ...00.0000 

First mortgage 6°8...... 
Western. Milwaukee,. sscees 
Wilmington, Del. se eeeeeee 


2,600,000 20 Wl 28 
600,000 oe e - 

4,000,000 ee = 
600.000 60 =: 30 
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GAS METERS. 


American Meter Co., New York and Philadelphia, .... 351 
Detroit Meter Company, Detroit, Mich.....sccccsesssess B07 


Lake “hee Cenbnson aeexes 349 
Helme & MclIlhenny, Philadelphia, Pa................ eo. SB1 


D. McDonald & Co., Albany, N. ¥ 


John J. Griffin & Co., Philadelphia, Pa........... eee 


+++ 352] of 30,000,000 cubic feet. Will have to give present 
Keystone Meter Co., Royersford, Pa......... ereeeeseee 300] company 60 days’ notice. Best of references. 
Maryland Meter and Mfg. Co., Baltimore, Md.,......... 350 


1852-tf Address, “‘ CAPABLE,” care this Journal. 
Metric Metal Co., Erie, Pa.........-.s008 ee-eeccsssceceees GOL 
Nathaniel Tufts Meter Co., Boston, Mass..... ercc.ccee GOD ee W 7 
New York Improved Meter Co., New York City ....... 350 Position anted 
Pittsburg Meter Co.,, East Pittsburg, Pa .......... coccee 349 
Rotary Meter Co., New York City...ccc........0000.. 327 As Manager of Ges Sunpenty 


PREPAYMENT METERS. 


American Meter Co., New York and Philadelphia...... 351 
D, McDonald & Co., Albany, N. Y....ccccseee sees cocees 349 


Helme & Mcllhenny, Philadelphia, Pa...............00. 351 
John J. Griffin & Co., Philadelphia, Pa............. eccces BOR 
Keystone Meter Co., Royersford, Pa&...cscsees cee ceceee 330 
Nathaniel Tufts Meter Co., Boston, Mass...... ... eoee BOO 
New York Improved Meter Co., New York City......... 350 
Pittsburg Meter Co., East Pittsburg, Pa......... cocccccs OOO 


PREPAYMENT METER ATTACHMENTS. 


New York Improved Meter Co., New York City ........ 360 
Reeves Mfg. Co., New Haven, ComD....cccssecceeseeee ss 307 


WATER METERS. 

Pittsburg Meter Co., East Pittsburg, Pa...........sese0. 849 
GAS AND WATER PIPES. 

Davis & Farnum Mfg. Co., Waltham, Mass.......ssse00. 334 


Donaldson Iron Oo., Emaus, P@........000........ seeees 386 
Economical Gas Apparatus Construc’n Co.,Toronto,Ont, 343 
R. D, Wood & Co., Philadelphia, Pa...... erevcceces 346 


Warren Foundry and Machine Co., New York City..... 336 


GAS COALS. 
Berwind-White Coal Mining Co., New York and Phila. 342 
Pettine Oo., Baer Weeks CiGy viccec0c.scccccccccccs cesses OM 
Westmoreland Gas Coal Co., Philadelphia, Pa........ 343 
SPECIALTIES FOR OIL AND PIPE LINES. 
8. R. Dresser, Bradford, Pa..... oo cccccesecccces: covcce SOU 


GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., New York City.......... 336 


MAIN AND SERVICE LAYING. 
Sullivan Bros., Flushing, N. Y.....sccccocscccccecscccees 282 


GAS TAPPING MACHINES. 


George Light, Dayton, Oncorccrcccccccecccccccccccccecss 336 
H, Mueller Manufacturing Co., Decatur, Ills........... 329 


CANNEL COALS. 


Perkins & Co., Now York City...cccccccsec-cecccees cess 342 


STOKING MACHINERY. 
G. A. Bromder, Mow York Clty. cccccocccdcccesccccccessce 339 


CONVEYORS. 
Cruse-Kemper Co., Philadelphia, Pa,sssesessecseseeveess S82 
C. W. Hunt Company, New York City............. .... 333 
Economical Gas Apparatus Construc’n Co.,Toronto,Ont 343 
Fred, Bredel Co., Milwaukee, Wis....ccescssccseescecsees B42 
G. A. Bronder, New York City. 


Kerr Murray Mfg. Co., Fort Wayne, Ind...... ......... 345 
The Gas Machinery Co., Cleveland, O.........sceeeseees 328 


The Jeffrey Manufacturing Co, ,Columbus,0....... ... 342 
Western Gas Construction Co., Fort Wayne, Ind....... 308 


(Continued on page 328.) 


WANTED, 
Position as Superintendent of Gas Company, 


By young married man of 16 years’ experience in all 
its branches. Is now superintendent of gas company 


WANTED, 


In whole or in part ; also 5-foot multitu- 
bular condenser. 


Address, “ ERECTOR,” 


165:)-3 Care this Journal. 








With up-to-date company. Can construct and operate either 
coal or water gas sets, or manage both gas and electric 
plants. Western territory preferred. Best of references. 


Address, “‘ MOSES,” 


Care this Journal. 


POSITION WANTED. 


eo 
Experienced and Highly Successful Manager and 
Engineer 


Wants position. Best of references. 
1655-3 Address, “*G. R. A.,”’ care this Journal. 


WANTED. BY APRIL |, 


One Good Foreman for Main Gang, One for Mains 
and Services, Two for Service Gangs (Working 
Foremen), One Main Layer and One Calker. 


Steady employment to good, steady men. 
1652-4 MILWAUKEE GAS LIGHT CO., Milwaukee, Wis. 


WANTED, 


An Experienced Traveling Salesman, 

To call on plumbers, architects and jobbers. Must be 

strictly temperate, a hustler and able to get business. 
Address, HUMPHREY CO., 

1654-2 KALAMAZOO, MICH. 


We Want a Practical Superintendent. 


One that understands the gas business in 
both manufacturing and distributing depart- 
ments. New plant in a Western town of 


1653-5 

















FOR SALE, 
Gas Plant in Growing Town of Over 5,000 
Population in New York State. 


Very good terms to responsible purchaser. Owners engaged 
in other business located out of State. 


1653-4 Address, ** BOX 365,’ care this Journal. 


FOR SALE. 


One American Meter Company’s 12-foot Me- 
ter, 16-inch connections. 











One Smith-Sayre Exhauster, 3 feet diameter 
by 2 feet 10 inches wide, with 16-inch con- 
nections. 





One Smith-Sayre Exhauster, 3 feet diameter 
by 1 foot 8 inches wide. 

Two 10-Horse Power Engines for above ex- 

hausters. 

One 16-inch Connelly Governor and 16-inch 

By-Pass. 








One Smith-Sayre Rotary Scrubber, 5 feet 10 
inches by 8 feet 6 inches. 





Write for further particulars and price. 














General Superintendent for Old Established Com- 
bined Gas and Electric Company 

In large Pacific Coast city. Must be thor- 
oughly competent gas, electric and mechani- 
cal engineer, experienced with operation, 
construction, and the handling of men. Ad- 
dress, giving experience, references, and sal- 
ary expected, “Rtn, 

1654-2 Care this Journal. 











Foreman Wanted. 


A Good, Reliable Man to Take Care of Gas Stove 
and Fitting Department of a Gas Company. 
Must be active, sober and able to handle men to advantage. 
One having knowledge of elementary bookkeeping pre- 
ferred. Steady employment and good wages to a reliable 
man, and none other need apply. State age and experience. 
1653-3 Address, ** BOX 130,” care this Journal, 








Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. All work warranted. Both water 
gas and coal gas. 

EMPIRE GAS IMPROVEMENT 

& CONSTRUCTION COMPANY, 
1628-tf 49 Wall Street, New York. 





Position Wanted. 


A Capable Manager and Superintendent, 
Now employed, desires a position as manager 
or superintendent of gas, or combined gas 
and electric plants, in city of 15,000 to 25,000 
population. Successful record. Southern or 
Middle States location preferred. 


Address, “P. T. A.,” 





1641-tf 


WANTED, 


Several bright young men having some exper- 
ience or at least ability as salesmen, to repre- 
sent a gas appliance house in New York city. 
A fair salary will be paid to start with. Per- 
manent position and promotion assured those 
who are able to show satisfactory results. 
Only those in the vicinity need apply. 











Address, *6 8c." 
1654-2 Care this Journal. 
WANTED, 


Second-Hand Set of Cast Iron Purifiers, 


12 feet by 12 feet or 15 feet by 15 feet. To be 5 or 6 
feet deep, 24-inch water seal, with dry centerseal. 
Pipe and connections to be 10 inches or 12 inches in 
diameter. State age, condition and lowest price. 





Care this Journal, 


1652-4 Address, ‘* ONTARIO,” care this Journal. 


THE COLUMBUS GAS AND FUEL CO 
7,000. Add , “GAS.” aie 
1654-4 _— Care this Journal. 1654-tf COLUMBUS, 0. 
WANTED, 


The Gas Engineer’s 
Pocket-Book, 


By HENRY O’CONNOR. 





Comprising Tables, Notes and Memoranda celating to the 
Maaufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Woiks. 








PRICE, $3.60. 








For Sale by 


A. M, CALLENDER & CO., 42 Pine Street, New York City. 








Practical Photometry, 
By William Joseph Dibdin. 
Price, - - - + $3.00. 


FOR SALE BY 


A. M. CALLENDER & CO.. 





42 Pine St., New York City. 


Second-Hand, 5-Foot Lowe Water Gas Apparatus, 
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(Concluded from page 325.) 
CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass.....scceec.. 344 
Kerr Murray Mfg. Co., Fort Wayne, Ind......essecscces 345 
Stacey Mfg. Co., Cincinnati, O....ce.ccssecsssesececscees SAT 

GAS ENRICHERS,. 

Standard Oil Co., New York City, .........cccessecccsees 200 
The Sun Oil Co., Pittsburgh, Piiscccccccece:s0000ennsesee 343 

COKE CRUSHERS. 

C. M. Keller, Columbus, Ind, ....scccoccccccscecccscccees 343 
Fred. Bredel Co., Milwaukee, Wi... ccccccccccccccccccces O48 
The Jeffrey Manufacturing Co., Columbus, O,.....0+++. 342 

GAS METER CONNECTIONS. 
H. Mueller Manufacturing Co., Decatur, Ills, 


GAS COCKS. 

H. Mueller Manufacturing Co., Decatur, Ills......sssecee 831 
GAS GAUGES. 
The Bristol Co., Waterbury, CODD... ..see-.+s e000 eseees O00 
GAS GOVERNORS. 
Chaplin-Fulton Mfg. Co., Pittsburgh, Pa...... 336 
Connelly Iron Sponge & Governor Co., New York City. 341 
Fred, Bredel Co., Milwaukee, We. .0c0000+cccocccccseces OOS 
Isbell-Porter Co., Newark, N.J....... 
Johnson-Reynolds Co., Anderson, Bal .cses eeeeeeeccceee 840 
Pittsburg Meter Co., East Pittsburg, PA. cccce-cocvcccces BIO 
R. D. Wood a Co., Philadelphia, BR. ccccccccce eeeeereeee 346 
FUEL ECONOMIZERS. 

Green Fuel Economizer Co., Matteawan, N. Y.... 


CEMENTS. 
C. L. Gerould, Pittsburgh, Pa......ccscsecsccessseseccese 390 


RETORTS AND FIREBRICKS, 
Baltimore Retort and Firebrick Co., Baltimore, Md... . 340 
Gas Bench Construction Co., St. Louis, Mo. eeeeee sees 340 
Henry Maurer & Son, New York City evccee coece 340 
James Gardner, Jr., Co., Pittsburgh, Pa.....e...00.--. 340 
J. H. Gautier & Co., Jersey City, N. J feeee Seeeeereeeeeee 340 
Laclede Firebrick Mfg. Co., 8t. Louis, Mo........00.... 341 
Missouri Firebrick Co., St. Louis, MO...cccoscessesevecess B40 
National Pyrogranit Co., New York City......cessecsses 340 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo.... 329 

INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 340 
Fred, Bredel Co., Milwaukee, | ee eee eeeeee -eeeee 312 
Gas Bench Construction Co., St. Louis, Mo....... .sseee 340 
Laclede Firebrick Mfg. Co., St. Louis, Mo.... 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....., 329 

VERTICAL 8S. 

Connelly Iron Sponge & Gov.Co.(Drake'’s[Eng.]System) 341 
Fred, Bredel Co., Milwaukee, Wis.ccocecse. + eeeeeeeeee 342 
Gas Bench Construction Co., St. Louis, Mo..........s00. B40 
Laclede Firebrick Mfg. Co., St. Louis, Mo..... «+++ sees 341 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....., 329 

REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 340 
Bartlett, Hayward & Co., Baltimore, Md.......c00 ..... 345 
Fred. Bredel Co., Milwaukee, Wis,...... .sescsecse.... B42 
Gas Bench Construction Co., St. Louis, Mo...... ....00. 340 
J. H. Gautier & Co., Jersey City, N. J. ... 1... ......... 340 
Laclede Firebrick Mfg. Co.,St. Louis, Mo....... .. ... 341 
Missouri Firebrick Co., St. Louis, MO......cescceseee seees 340 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo. ... 329 


eeccee 331 


eeeereeeeeeereseee 332 


eeceee 333 





SELF-SEALING MOUTHPIECE DOORS. 


Continental Iron Works, Brooklyn, N. Y...00..sceeese0+ 346 
Davis & Farnum Mfg. Co., Waltham, Mass.......0. 

Fred. Bredel Co., Milwaukee, Wis.....0..cecee sseceeeess B42 
Isbell-Porter Co., Newark, N. J evcccsccccccccccce SES 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......ssecssees 345 
Logan Iron Works, Brooklyn, N. Y....0000.--seeeseeees 348 
R. D. Wood & Co., Philadelphia, Pa......ccecsssccessees 346 
Stacey Mfg. Co., Cincinnati,O eccccccccccces ONE 
The Gas Machinery Co., Cleveland, O.......++.- 328 
Western Gas Construction Co., Fort Wayne, Ind....... <08 


INCANDESCENT GAS LAMPS. 
D. M. Steward Mfg. Co., Chattanooga,Tenn... 
General Gas Light Co., Kalamazoo, Mich.... 
Geo. G. Ramsdell, New York City enovcccceces 
Welsbach Company, Gloucester, N. J.. 


BURNERS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn 
Wa. M. Crane Co.,New York City.. ......... 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn 


STREET LAMPS. 


Thos. T. W. Miner, New York City........ seesee 
Welsbach Street Lighting Co., New York and Phila... 


PURIFIERS, 


Connelly Iron Sponge & GovernorCo.,New York City.. 
Cruse-Kemper Co., Philadelphia, Pa.......cccccsccsecee- 
Davis & Farnum Mfg. Co., Waltham, Mass. ..........+0. 
Fred, Bredel Co., Milwaukee, Palit 560bde0ese0nse0esees 
Isbell-Porter Co., Newark, N.J....cssccccccccccccccccces 302 
Kerr Murray Mfg. Co., Fort Wayne, Ind,... .......000. 345 
R. D. Wood & Co., Philadelphia, Pa.........ceseseveee-- 346 
Stacey Mfg. Co., Cincinnati,O.. ..... 317 
Western Gas Construction Co., Fort Wayne, Ind. ...., 308 


PURIFYING MATERIALS. 
Connelly Iron Sponge & Governor Co., New York City.. 


VALVES. 


Continental Iron Works, Brooklyn, N. Y......... 
Davis & Farnum Mfg. Co., Waltham, Mass............ 
Economical Gas Apparatus Construc’n Co,Toronto,Ont : 
Isbell-Porter Oo., Newark, N.J......ccccccccccsces ws 2 
Kerr Murray Mfg. Co., Fort Wayne, Ind 

Ludlow Valve Manufacturing Co., Troy, N. Y 

R. D. Wood & Oo., Philadelphia, Pa................05: 
Stacey Mfg. Co., Cincinnati, O......... csceccees-sseeeees é 
The P. H. & F. M, Roots Co., Connersville, Ind........ 
Western Gas Construction Co., Fort Wayne, Ind 


326 
335 
330 
338 

326 
. 330 

326 


336 
338 


341 
832 
344 
342 





EXHAUSTERS. 
Connelly Iron Sponge & Governor Co., New York City. 
Connersville Blower Co., Connersville, Ind.......... 
Davis & Farnum Mfg. Co., Waltham, Mass 
Isbell-Porter Company, Newark,N. J. 
Kerr Murray Mfg. Co., Fort Wayne,Ind 
The P.H. & F. M. Roots Co.,Connersville, Ind 
PURIFIER AND SCRUBBER TRAYS. 
John Cabot, Hoboken, N. J ..cces ceccssceccecces coe 843 
Western Gas Construction Co., Fort Wayne, Ind........ 308 
GAS STOVES. 
American Meter Co., New Yorkand Philadelphia .... 
Keystone Meter Co., Royersford, Pa 
Maryland Meter & Manufacturing Co., Baltimore, Md.. ‘ 
Nathaniel Tufts Meter Co., Boston, MASS... ...eeeeee8+-- 351 
HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich........sceeseeeeseeee 
GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y. ..00. -seessceese 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md........+..- 
Continental Iron Works, Brooklyn,N.Y 
Cruse-Kemper Co., Philadelphia, Pa. . ......+00. esses 
Davis & Farnum Mfg. Co., Waltham, Mass,.......... 
Deily & Fowler, Philadelphia, Pa.... 
EconomicalGas ApparatusConstruc’n Co.,Toronto,Ont 44% 
Kerr Murray Mfg. Co., Fort Wayne, Ind. ........... 345 
Logan Iron Works, Brooklyn, N. Y.... ....+++ 348 
R. D, Wood & Co., Philadelphia, Pa. .......... 
Riter-Conley Mfg Co., Pittsburgh, Pa 
Stacey Mfg. Co., Cincinnati, O...........0.0+: «. 
Western Gas Construction Co., Fort Wayne, Ind 
STORAGE TANKS, 
Davis & Farnum Mfg. Co., Waltham, Mass......... 7 
Kerr Murray Mfg. Co., Fort Wayne, Ind 
Stacey Mfg. Co., Cincinnati.O.......-...... csccsesseees 347 
Western Gas Construction Co.. Fort Wayne, Ind 
PAINTS. 
American Standard Composition Co., New York City. 344 
PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D.C. ...........4... 343 


341 


351 


344 


344 





























Ss Soa oO. 


BAN HRER S, 


Land "Title Building, Philadelphia, Pa. 





CAS AND ELECTRIC PROPERTIES. 








STEWARD’S EASTERN 


DEPOT. 


For the convenience of Eastern gas companies and dealers we now have a full stock of Stew- 
ard Burners and Lava Gas Tips in New York city. Your orders will be filled promptly. 


D. M. STEWARD MFG. CO., Established 1876,- 
CHATTANOOGA, TENN. 


47 Murray Street, New York. 
Fensterer & Ruhe, Agents. 

















The “Gas 


World” Year Book, 
i 


906, 


Hdited by JOHN DOUGLAS. 


Technical Data, Diary and Handy Tables for Gas Engineers and Managers, Directory of English 
Gas Companies, Analyses of Accounts of Gas Undertakings, etc. 


Price, $3. For Sale by 


A. M. CALLENDER & CO., - 42 Pine Street, New York City. 





ha 
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© OFFICERS: DIRECTORS: 

© E. C. BROWN, E. 0. BROWN, 

© President. IRA C. COPLEY, 

, : HENRY L. DOHERTY, 

©)  L J. MONTGOMERY, THOMAS G. MARSH, M.E., 
6) Sec’y and Treas. GEO. D. ROPER, 

7 Dr. F. SCHNIEWIND, 

© B. H. SPANGENBERG, FREDERICK H. SHELTON. 
6) Gen’! Mgr. and Eng’r. 

©) EUROPEAN CONNECTIONS: 
6) SIDNEY A. REEVE, M.E., The Rotary Meter Co., 

S Consulting Eng’r. (105) Ltd., 

© Manchester, England. 
© ——— Compagnie pour la Fabrica- 
( tion des Compteurs et Ma- 
) teriel d’Usines 4 Gaz, 

© Send for Catalog. Paris, France. 
© 

6) 

6 

© 

© 

© 

© 

6 : 

© The 4,000,000 Cubic Foot Per Day 

© 

@ 


{ 
\ 
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ROTARY STATION METER 


FOR THE 
CONSOLIDATED GAS COMPANY OF NEW YORK. 


Dimensions: Base 84 in.; Face to Face, Flanges 108 in.; Height 99} in.; Connections 20 in. 


The above illustration was made from a photograph taken at the Manchester works of our 
English company on the day (Aug. 11) this meter was shipped. 





This Four Million foot Rotary Meter is about to be installed at the 21st Street station 
of the Consolidated Gas Company in the City of New York. 


One-half the Cost—One-tenth the Space. 







° When in Need of Station Meters 
° write 
© 


ROTARY METER COMPANY, 


280 Broadway, 
NEW YORK. 








©@OOOO 
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© 
© 
© 
© 
© 
© 
© 
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THE GAS MACHINERY CO,, 


TREE} 


\PPARATUS, 
RUBBERS 


BELOW OPERATING FLOOR OF CARBURETTED WATER GAS APPARATUS. 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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PaTKeI-RUSSEL! lining and fitg. bo. 


ST. LOUIS, MO. 


ST. LOUIS OFFICE, | NEW YORK OFFICE, 
41Z7 Pine Street. A5 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER and STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fireclay Tiles 
of every description. 








FiIDDES- ALDRIDCE SIMULTANEOUS KET0€T LUSCHARGIIG- CHARGER 
Sows ODERATION 





coce uncom 


Benches.==We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 


Slopers.==Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.=-Sole Agents for U. S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.=-Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. e 








CORRESPONDENCE SOLICITED. 








ALI CONTRACTS MADE, AS OF ST. LOUVIS. 
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ASK ANY GAS COMPANY WHO USES BRAY > 
BURNERS WHY THEY USE THEM, 





mee 


pp ween 





And their answers would contain more reasons than would fill this page. Reduced 
_ to a few words it would be— 
7 Because they are more durable. They reduce com- 

. al plaints, and they bring out the full value of the gas. 

ei Could you ask for better reasons ? 
Le ‘| ues, OUR BLUE BOOK WOULD INTEREST YOU. May we send it? 

- 
fa 


W. M. CRANE COMPANY, 


i | 1131-33 Broadway, New York, ¥. Y., 
| We make Gas Appliances of all kinds. SOLE AGENTS for BRAY BURNERS for the UNITED STATES aud CANADA. 





Self-Lighting Bur: er. 








3. AL DRESSER MANUFACTURING 60., 


SUCCESSORS TO 


S. R. DRESSER, 
BRADFORD, PA., U. S. A, 


| 





Patentee and Manufacturer of 
Specialties for Gas and 
Water Lines, 


Pipe Couplings, Sleeves, 
Clamps, Crosses, 





1. BT i A MT et Ae Ph 


Insulating Gonpling. Style 5, for Plain End 
Wrought Iron Pipe, 


3 
Adie 


| 
| 
| 
} 


a - : 





| 
| 















































= 7) T S and Ells. Split Sleeve for Repairing Broken or Cracked 
> Cast Iron Pipe. 
4 K HK K 
4 KK K 
‘a STATE REQUIREMENTS AND SEND FOR 
4 CATALOGUE. 
i Long ees, Style 2, for Mending a Clamp, Suse % te Syentsies Leaky 
r- 1 Lines. V V jh gay 8 ga n 
' > We know wherein every one of the twenty-odd imitations differ 
|} from the “ Ramsdell ” Inverted Gas Lamp---the “ Rico” brand. RICO 
i] The difference in one or two cases is only slight, but it is just 
5 that difference that makes the “ Ramsdell” Lamp a practically per- 
. ps nico fect and highly satisfactory lamp. RICO 
4 yi That same little difference is what will keep the “ Ramsdell ” 
' Lamp popular long after the imitators are all forgotten. 
It is to the interest of the gas manufacturer to have every custo- 
mer understand this difference at the start. 
1 RAMSDELL INVERTED GAS LAMP CO., INC., 
7 RICO 530 BROADWAY, NEW YORK. RICO 
ie 
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H. M. Byllesby & Company 


(Incorporated), 


GAS ENGINEERS, 


DESIGN, CONSTRUCT AND OPERATE COMPLETE COAL, WATER AND 
CRUDE OIL GAS PLANTS. 


HIGH AND LOW PRESSURE DISTRIBUTING SYSTEMS. 


AMERICAN TRUST BUILDING, 


CHICAGO. 








MUELLER PIPE END REAMERS. | BIR DEE. 


FOR THE 


JOURNAL, 


RATCHET HANDLE PATTERN. 








C—035. 


Ream all sizes of pipe up to 3-inch. 
Complete with handle. Do away with 
brace or stock, lighten the kit and save 
time in getting ready. Plain or ratchet 
handle. 


* Kay 
JHOM\ cuananrtee 
ij 2 a eee 
mE om 


UNCONDITIONAL 
” . > 
“fen coo” 




















PRICE, $1. 


H. MUELLER MFG. CO., FOR SALE BY 


Decatur, Ill., U. S. A. New York, N. Y., U.S.A. A. M. CALLENDER & CO., - 42 Pine St., New York. 
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ARTHUR R,CRUSE PRESIDENT 
HENRY W. SCATTERGOOD, wice PRESIDENT & TREAS 
FRANK FLAVELL, -SecrRETary. 


CRUSE-KEMPER 
COMPANY 





Manufacturers of 


22 (gag Holders 


WITH OR WITHOUT 
METAL TANKS 


Oil and Water Tanks 
Purifier Covers 

General Plate Metal Work ana 
Steel Water Towers 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 








AY TAC IAT TAT ASL Ak Uae DA Ds Da Dk LU, Bs Dk De Lk Dt Uo Do Ta, Dok 2k Lk TT Ln DOO Ok 


R.K.WEHNER, 
TREASURER 


CC ZT TAT TAT TAT TASS ZS TAL TA TART TAT TAS TAT SCOTS U5) TA) 53 1 2 2k 2G) 1B LOGO JOO. 


J. S. DEHART, JR., A.F.WEHNER, 
PRESIDENT SECRETARY 


r. y a. “se eae. —_ “i>, °. eri Ad) a.» 
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BENCH WORK ta = ao =e ISBELL VALVES 
CEN Spans “oes SPECIALS 


TAR 
EXTRACTORS 


ee ae ) ||P*ror water cas 
EXHAUSTERS a 


CHARGING AND 
DISCHARGING 
MACHINERY 


PRIMARY AND z ‘ gag ak attng - oA 
SECONDARY iS . 
CONDENSERS & — SHAVING 
FOR FRESH " 4 SCRUBBERS 


OR SALT WATER 8 Z PURIFIERS 
= poe = _ ap STREET GOVERNORS 























MAIN OFFICE AND ) WORKS 


BRIDGE & OGDEN STREETS 
NEWARK,N.J. 
ESTABLISHED 1865 
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Steam, 


Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, %"’ to 72”, 
—FOR— 


Gas, Water, 


Ammonia, Etc. 


Oil, 








HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 














This cut shows the Hunt Cable Car handling 
coke (cold) which has been quenched in the 


C. W. HUNT CO. 


FOUNDED 1872. 


NEW YORK OFFICE: 45 Broadway. 
MAIN OFFICE AND WORKS: West New Brighton, N. Y. 


MANUFACTURERS OF 


COAL and COKE HANDLING 


MACHINERY 


AND THEIR APPURTENANCES, 
SUCH AS VALVES, SCREENS, etc. 


Automatic and Cable Rail- 
ways, including cars for unusual conditions. 


Also ‘‘ Industrial,’’ 











Mann chute. 
Bristol's Recording Pressure Gauges 
—— (ALL RANGES).—— 
Used the Necessary 
World Over. Equipment 
Write for For Every 
Satalogue A. Gas Plant. | 
New York: Chicago: 
114 Liberty St. 753 Monadnock Bldg. 


The Bristol Co., Waterbury, Conn., U S.A. 





ARTHUR E. BOARDMAN, G.E., 


For several years associated one the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 4l Wall Street, Room 1707, New York. 
TELEPHONE, 5534 BROAD. 























Modern Machine Shop Construction, Equipment and 
Management, 
By OSCAR E. PERRIGO, M.E. 
Price, $5, For Sale by 
A. M, CALLENDER & CO., 42 Pine St., New York City. 














HOW MUCH COAL PER 1,000 CU. FT. 
OF WATER GAS? 


If the process of making water gas were 
theoretically perfect, only 24 lbs. of coal 


; _would be consumed per 1,000 cu. ft. of gas 


‘generated. Asa matter of fact, the actual 
figures are between 40 and 48 lbs. per 1,000 
cu. ft. It is apparent that there is a waste 
somewhere, and if you will take the trouble 
to put a thermometer over the stack valve 
|during the “blowing up” period, you will 
see where the heat goes to. From one-third 
to one-half of the heat escapes to the atmo- 
| sphere, either as sensible heat or latent heat 
'of combustion. If use can be found for this 
heat a great economy could be effected im- 
mediately. 

We have found such a use. By means of 
the Green Air Heater 12 per cent. to 15 per 
cent. of this heat, or more, can be imparted 
to the air blown to the generator. This will 
reduce the time for blowing up and increase 
the temperature of the generator, so that 

jabout the same proportion of coal will be 
saved. 

After the gases have passed through the 
air heater they are still hot enough to use in 
'a Green Fuel Economizer to heat the boiler- 
‘feed water up to the evaporative point. In 
In this way a quarter of the boiler coal can 
be saved. In connection with a 6-ft. gener- 
ator an investment of $3,500 in an Air Heater 
= an Economizer will save from $2,300 to 

$2,500 per year. This ought to repay you 
for the trouble of writing us for further in- 
formation. Ask for Cireular *AG.” 


THE CREEN FUEL ECONOMIZER CO., 
MATTEAWAN, N. ¥. 


(Sole builders of the Green Fuel Economizer in this coun.ry; 
we also build Fans and Blowers.) 








& 








FOR HoT BATHS, 
And for every other Hot Water Need, use the 


IMPROVED 


HUMPHREY CRESCENT INSTANTANEOUS WATER HEATERS. 











Bficient. Compact. Durable. 


Every Etieater Guaranteed. 











h ! ’ 
+ : | Gas Supply | Heats Gals. per Min. 
No. Heaters. Price. from Meter, 50° in Temperature. 
Non-Contact.. 2 | $40.00 %4 Inch. | 2% 
Contact........ 6 29.00 —— 
anne 8 | 23.50 %“ 2M 
| | | 











: ‘ Shipping 
) > 
Height. = Diameter. Weight. 
3454 Inches. 12 Inches. 70 Pounds. 
we 12 Ne 69 
284 aa 1 YY ao 48 “ 








These prices include Safety Valves and Unions, one Bent Output Spout. 


For prices of fittings see our complete catalogue, * 





The Luxury of a Bath,’ 


we VZTe will be glad to quote Discounts._.£. —._ 


HUMPHREY CO., : : - Ralamazoo, Mich. 


The ONLY manufacturers in the world of a complete line of Instantaneous Water Heaters. 


. 
NN SET : 
ry 4 
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| Maximum Efficiency, 
ai | Minimum Back Pressure, 
‘ Complete Safety. 


| saxrusrn, Sane umere me. LLOYD CONSTRUCTION CO., Detroit, Mich. 




















: WHY DO GAS EXHAUSTERS | 
Vy AND HIGH PRESSURE GAS PUMPS BUILT BY 
| THE CONNERSVILLE BLOWER CO. 
| Stand so High in the estimation of those using them? 
° THE ANSWER IS IN THREE WORDS: 
DESIGNI, Home Office: 
tt CONSTRUCTION, GONNERSVILLE, 
| EEE ICIENCY. IND. 
ij Ask Us Questions. Eastern Sales 
yh Agent: 
+4 HORACE G. COOKE 
95 Liberty Street, 
New York City. 
ip Write us 
et about our 
‘aa Improved 
te Stuffing 
| Boxes. 
| a. 
Something 


Entirely New 
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OUTS EXHAUSTERS for HIGH # LOW PRESSURE WORK. 


The highest efficiencies obtained. Most perfect devices for adjustment and maintenance of 
proper alignment. Use our flexible coupling to correct troubles caused by misalignment 
and engine shaft thrust. Our gas governor is the best. By-pass, gas valves and fittings. 











\ 
ee x 
p. 14 as the ee 4 a Se - . ” 
REP oppiris 53 ee ret at 5 Be paige . eee 
—_ ies “OEE ED OP i xz a nag abet DP DB de tae oy toe etin. i al — 
P. HH. & F. mM. RooTs COMPANY, 
HOME OFFICE: Connersville, Ind. NEW YORK OFFICE: 120-122 Liberty St. CHICAGO OFFICE: 1547 Marquette Bldg. 











for the =f Bye UPAR | for the 
Storekeeper FM GAS Ae fa Gas Company 

who WEN cae fy which 
Uses Them. fas <a fava Pushes Them. 


my 
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> y 
a | mm 2 wire OLS aI LT ERTS : sy s, 
Ray eS ROPER er IO ete a fis sky 


“e'tes imi. | GENERAL GAS LIGHT 60., 


SAN FRANCISCO: 


519 Eddy Street. | KALAMAZOO, MICH. 
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GrorGE OrmRop, Pres. & Treas. Joun D. ORMROD, Supt, q 


J. G. EBERLEIN, Secretary. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 







GAST IRON GASeWATER PIPE 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Oompact. 
Size of Combination Drilis 
and Taps % to 4-Inch. 


Machines Sent to any Gas 
Com nu ier wanite 



















Send den one 


Goo, Light 


DAYTON, 0. 


“THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDBSCENT BURNERS. 


Send for Catalogues. 


0 iin 1. W. MINER, 


~—GASHOLDER TANKS AND TANKS ND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 














J. P. WHITTIER, 





WARREN FOUNDRY 


Established 1856. 





- 





AND MACHINE CO., 


Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 


CAST IRON WATER AND GAS PIPE 


From THREE TO Forty-E1eut Inches DIAMETER. ALSO, ALL SIZES OF 


co teatlaan Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto, 











~ SAFETY GAS MAIN STOPPER 
For Shutting Off Gas in a7 


Any size gas 
main can be 
shut off in 30 
. seconds. : : : 


















COMPANY, 


Temporarily 
during altera- 
tions and re- 
om, 3 3 3: 
errs seer ON 


Address: SAFETY GAS MAIN STOPPER CO., 652 E. 135th St., New York City. 











Chollar’s System of Gas Purification, 





THE PURIFIED GAS REVIVES THE FOULED OXIDE. 





Practical Handbook on 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 

By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 
Price, $1. For Sale by 
A. M. CALLENDER & CO., 

No. 42 Pine Street, New York City. 





238 Java Street, Brooklyn, Ne Ve 








Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow ne ae 


as it gives this information accurately ats 
without mental effort. Nocalculationsn 
Saves time, money and mistakes. 








Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 














without variation. 


panies. 


THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 


Absolutely safe and reliable. No complicated mecha>‘sm to get out of 
order. More than 20 years’ experience with the largest gas com- 


SEND FOR LATEST CATALOG. 


THe CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVE., PITTSBURGH. PA. 





Gs. 
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~AMERICAN METER CO., 


NEW YORK, st. Louis, PHILADELPHIA, san Francisco, CHICACO, 
Photometrical and Experimental Apparatus. 


oS" 
W 
NI 








EEeE=__———— 


PUBLIC LIGHTING 
TABLE. 


MARCH, 1907. 








—_—— 


PUBLIC LIGHTING 
TABLE, 


MARCH, 1907. 









































‘2 Table No. 1. - Table No, 2. 

a FOLLOWING THE a NEW YORK CITY. 

S MOON. he 

& a ALL Nieut Ligutina. 

e ia ees 

A | 3 | esis Peet é e Light | Extinguish. 

had a 
pM. | ALM. 

Fri, | 1) 6.20PM) 8.30 pM Fri. 1} 5.30 5.45 
Sat, | 2} 6.20 9.30 ss 9\ 5.3 54D 
Sun, | 3] 6.30 |10.40 ch ‘ _~ rapes 
Mon. | 4] 6.30 11.50 Man | 4 5 30) 5.45 
‘Tue. | 5 6.50 12.50 AM Tue. | ® 5 40) 5.35 
Wed.| 6} 6301LQ) 2.00 Wed.| G| 5.40 535 
Thu. | 7) 6.30 3.10 ss Thu.| t| 540 5 35 
Fri. | 8! 6.30 4.10 , Fri. 3} 540 5.35 
Sat. | 9) 630 | 5.10 saaa ail =a Sat. | 9} 5.40 | 5.33 
Sun. [10 | 6.50 5.20 Sun. }10 5.40 5.35 
Mon. |I1) 6 30 5.20 Mee. i 1} 5 40 5 35 
Tue, |12) 6.30 | 5.20 Tue. [12 550 | 5.20 
Wed. /13! 6.30NnmM! 3.20 Wed. | 13 550 5 20 
Thu. 14, 630 | 5.20 hu. [14| 5.50 | 5.20 
Fri, |15) 6.30 5.20 Fri. | 15 5.50 5.20 
Sat. [16/ 6.30 | 5.20 Sat. |16) 5.50 | 5.20 
Sun, [Ii | 6.40 5.10 Sun. |17; 5.50 | 5.20 
Mew. 118) 9-50. | 5.10 Mon.|18 5.50 | 5.20 
Tue. [19 |10.40 5.10 ‘ne. 1191 600 | 510 
Wed. )20 11.40 5.10 Wed. }20 6.00 | 5.10 
Pha. Pet) 12.30 fy 5.10 Thu. 21, 600 | 5.10 
Fri, J22) 120 5.10 Fri. |22) 600 | 5.10 
Sit, [23] 2.10 | 5.10 Sat. [231 6.00 | 5.10 
Sun. [24 2.50 4.50 Sun. 124 6.00 | 5.10 
Mon. }25/} 3.30 4.50 Mon. /25! 6.00 5.10 
Tue. 26!) 4.00 4.50 Tue. 265 6.10 4.55 
Wed. |27) 4.30 ae . : Maer 7 fy Wed. |27) 6.10 4.55 
Thu. R8iNoL. jNo |. : ! ; BRE ie Tie. ee ‘hn, |2 6.10 | 4.55 
Fri [29 No Lew No L. 4 ‘B Photometer & agg irl Mapa 
Sat. /30/No L. |No I. ae lavh Devs “Bee Sat. [80 6.10 | 4.55 
Sun. [31) 6.50 pw) 9.40 pw | Sa ae For Dark Room. Sa san: 31, 6.10 4.55 





TOTAL HOURS TOTAL HOURS 
DURING 1907. 


DURING 1907. 





By Table No. 1. { 


By Table No. 2. 
Hrs. Min. 


January west hl. t0 
February . --193.40 


Hrs.Min. 
January. ...423.20 





February. ..355.25 
March..... 182.10 March... ..355.35 ° 
April.......167.00 | 298.50 
ee 157.00 May .......264.50 
June ......145.30 June...... 234.25 
July .......151.50 July.......243.45 
August ... 162.30 August .... 280.25 
September ..175.30 








September. .321.15 
October .. ..374.30 
November ..401.40 
December. .433.45 


October... .202.40 
November.. 209.30 
December. . 231.50 





po aN 





Total, yr. .2190.20 
a CIRCULARS SENT ON REQUEST. 


Total, yr. .3987.45 
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WELSBACH 


NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Building. 


PHILADELPHIA, Broad and Arch Streets. 


ST. LOUIS, 712 Roe Building. 


OF AMERICA.... 


contro ana Welshach System 
ves of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
,. | Attractive, 
it ots Successful, 
| Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we 
can furnish an equally good light 
by our S-.F-GENERATING NAPHTHA WELS- 
BA H BURNER, and thereby supply a 
uniform light in all localities. 


Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 512 Oak Street. 


STREET LIGHTING COMPANY 











,Succeeds and Excels the Electric Light at One-Quarter the Cost. 





THE BURNER. 


Elegance of Appearance. 
Best Possible Material and Workmanship. 

Perfect Combustion. 

Lowest Gas Consumption. 
Highest Candle Power. 
Will Fit Any Fixture. 
Will Not Flash Back. 

Will Not Blacken Mantles. 

Will Not Discolor Fixtures. 

Will Not Discolor Ceilings. 


~ 








THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 
Highes. Maintained Candle Power. 
Rich Mellow Light. 








> 








THE GLASSWARE. 


Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. 
Increases Candle Power. 











Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 


Gloucester, N. J. Chicago, III. 





Salesrooms in all leading 
cities of the United States, 


‘ 





WRITE FOR DISCOUNTS. 
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The United Gas Improvement tompany, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS 4 BUILDERS 


GAS WORKS. 


LARGEST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SoLE BUILDERS 


OF TEE 


Standard jouble-Superheater [owe Water (fas Apparatus. 


Le0se CON TRACTS. 
PARTIAL LIST OF PLACES: 























New Britain, Conn. (2d contract).| Omaha, Neb. |Hampton, Va. 
Malden, Mass. (3d contract). Muskegon, Mich. Aurora, Ills. (2d contract). 
Kirksville, Mo. Nazareth, Pa. (2d contract). ‘Milwaukee, Wis. 
St. Johnsbury, Vt. Lewistown, Pa. ‘Syracuse, N. Y. (2d contract). 
Memphis, Tenn. (2d contract). Greenville, Tex. ‘Davenport, Ia. 
Council Bluffs, la. (2d contract). | New York, Cent. Un. (3d contract). | ‘Ss. Brooklyn, N. Y. (3d contract). 
Seattle, Wash. (2d contract). Jefferson City, Mo. ‘Delray, Mich. 
Philadelphia, Pa. | Peekskill, N. Y. (2d contract). Albert Lea, Minn. (2d contract). 
Waterbury, Conn. | Waterville, Me. ‘Leominster, Mass. (2d contract). 
Manchester, N. H. Washington, D.C. (4th contract). Clinton, Mass. 
Allentown, Pa. Lawrence, Mass. (3d contract). | 
MB gS Al 
i Ce. c> 5 6, « » ep + 6 6) es © © © © * * © © 8 634 


a a 502,555,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording Gauges. 
Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 


= 
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Established 1858. Incorporated 1890, 


Cuas. E. Grecory, gy Davip R. Day, V.-Prest. & Treas. 
D. ABERNETBY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=soa—- 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a ___ 
Ground Fire Clay, Fire Sand and Cround | 
Fire Brick in Barrels and Bulk. 
=eam 
SOLE MANUFACTURERS OF THE 














FLEMMING GENERATOR GAS FURNACE 


L. C. HaMuink, President and General Manager. AcGust Court, Secretary and Treasurer, 


GAS BENCH CONSTRUCTION CO., 


SUCCESSORS TO 


ST. LOUIS GAS CONSTRUCTION CO., 
DESIGNERS AND BUILDERS OF 


COAL GAS BENCHES, 


‘““GHRISTY” HIGH GRADE REFRACTORY MATERIAL FOR 
BENCH SETTINGS, WATER GAS LININGS, ETC. 


ST. LOUIS, MO. 


GAS ANALYST’S MANUAL, 

By JAQUES ABAD Y, M. Inst. Mech. E. 
(Incorporating F. W. Hartley's “Gas Analyst’s Manual” and “Gas Measurement.”) 
Ninety-three Tlustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50. 
For Sale by A. M. CALLENDER & Co., 42 Pine St., New York City. 











§SAAC C. BAXTER, President, 


recent razon, Ppa DAMES 


SSTABLISHED 1864. PETER YOUNG, Secretary and Treas, 


GARDNER, JR., CoO., 


Address all communications to 
JAMES GARDNER. JR., CO., Room oe Lewis Bldg. 
PITTSBURGH, PA 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 











ESTABLISHED i868. 


L. N. RANCKE, F. meee 3 
Vice-Pres. & Mgr. Sec’y & Treas. 


BALTIMORE RETORT & FIREBRICK CO. 


BALTIMORE, MD., 


Manufacturers of all Material for the 
Construction of Coal Gas Benches. 


——[>_ 


HALF AND FULL DEPTH AND FREE FIRING 
BENCHES, 


All styles of which we have in operation, equipped with the 
BEST of LATEST IMPROVEMENTS, proving our claim 
for SUPERIOR QUALITY and EFFICIENCY. 
INCLINES—We have in SUCCESSFUL OPERATION 
benches of Inclined Retorts, MANUFACTURED and 
ERECTED by us. 


WALDO BROS., 102 MILE ST., BOSTON, MASS., 
Agents for New England States. 


LARGE FACILITIES—Correspondence Solicited. 
RAIL and WATER CONNECTIONS to ALL POINTS. 


ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


NATIONAL PYROGRANIT COMPANY, | High Grade Firebrick, Blocks, Tiles, 


ETC., 


Works: Maurer, N. J. Office : 420 E. 23d St., N. Y. City. 
Te 


Fire Brick, Tiles, GEROULD'S IMPROVED RETORT CEMENT. 
A Cement of great value for patching retorts = on 


mouthpieces, making up all bench-work joints, lining blast 
ecia d es e 4 furnaces and cupolas. is cement is mixed ready for use. 
j Economicand thorough in its work. Fully warranted to stick. 
| Price List, f.0.b. PITTSBURGH, PA. 
Bo Gusto eo ap Poen 03S oenfe bor pound. 
In Kegs, 100 to 200 6 
In Kegs less than 100 * sa 


C. L. GEROULD, 
1200 Bank for Savings Bldg., Pittsburgh, Pa, 











NEW YORK OFFICE: 
17 Battery Place, New York. 








SELF-INSTRUCTION 


For Students in Gas Manufacture, 


ELEMENTARY, ADVANCED AND CONSTRUCTIONAL, 
Sets Beane 
Three Volumes. Price, $1.50each. For Sale by 
Aa. DE. Callender c& Co., 


WORKS: 
South River, N. J. 








42 Pine Street, New York City. 








JOHN DELL 


ESTABLISHED 


e a ° . 
ares ie MISSOURI FIRE BRICK CO,, — 


Gas Retorts, Bench 


——— MANUFACTURERS OF 


Settings, Fire Brick, Gupola Linings, Ete. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or md 


Mitchell is the Original Coal Firing Bench. We aiso Erect Plain Benches with One to Six 


Retorts. 


YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The wp aaa ie LOUIS 
5 


411 Olive Street, 
Continental Bank, 











OUTLET 


JO 


REYNOLDS HIGH PRESSURE GAS GOVERNORS. 


Our Governors Reduce 30 or 40 Pounds Pressure to 2 Inches Water Pressure. 
WE MAKE ALL SIZES OF 


DOUBLE DISTRICT GOVERNORS, INDIVIDUAL HOUSE SERVICE AND LOW PRESSURE GOVERNORS. 
Write for Catalogue and State what you Need. 


HIN SON: REY NOrYPs CO.,, 
ANDERSON, IND., U. 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 


9 AN. U- 


Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


Ep Cr. A. BRON DER, _ —om 


Contracting Engineer and Builder, 
229 BROADW AY, NEW YorRsE. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


Design, Construction and Extension of 


COAL OR WATER GAS PLANTS, 


Automatic, Balance, High Pressure and Service Governors, 


Roots Improved Gas Exhausters, 


Iron Sponge, Purifying [laterial, for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installation and Extension. 


GAS SPECIALTIES. 


395 Broadway, 295 West 22d Street, 
New York. Chicago, Ills. 


























For the 12 Months Ending December 3Il, 1906, the 


LAGLEDE FIREBRICK MANUFACTURING CO. 


have been awarded contracts for complete new installations of coal gas benches of the free-firing, half depth, 
three-quarter depth and full depth types of fives, sixes and eights, at the following places: 


WATERLOO, IA. ORLANDO, FLA. HATTIESBURG, MISS. AUBURN, IND. 
VALDOSTA, GA. OWOSSO, MICH. MARYSVILLE, O. ROANOKE, VA. 
BEDFORD, IND. DURHAM, N. C. CARTERSVILLE, GA. ST. CLOUD, MINN. 
BEATRICE, NEB. FAIRFIELD, N. C. 


and have been awarded contracts for lining complete water gas sets from 4 feet diameter to II feet diameter of the 
Lowe, Springer, and Loomis-Pettibone types, at the following places: 


CHICAGO, ILLS. COUNCIL BLUFFS, IA. SIOUX FALLS, S.D. MEMPHIS, TENN. 
SAN ANTONIO, TEX. CHICAGO HEIGHTS, HOT SPRINGS, ARK. KANSAS CITY, MO. 
PORT WASHINGTON, ILL. BOONE, IA. HUTCHINSON, KAS. 

WIS. HOPKINSVILLE, KY. AMARILLO, TEX. DES MOINES, IA. 
JEFFERSON CITY, MO. ALBERT LEA, MINN. CUDAHY, WIS. OMAHA, NEB. 
KOKOMO, IND. GREENVILLE, TEX. CRYSTAL CITY, MO. - 


LACLEDE FIREBRICK MANUFACTURING COMPANY, 


Ser. LOUIS, MO. 








—s 


Newbigging’s Handbook for Gas Engineers and Managers, + s.cssssse:& 00,4 ries... cy 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE, 


BERWIND-WHITE GOAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 

















Offices: STRIGTLY High Grade. .... 
Washirgton Building, New York. oy et ieee ne 
Betz Building, Philadelphia. Keavy Misnent 








A. C. M. AZOY, General Agent, 1 Broadway, New York, 
JEFFREY 


F HAPRTHALENE 3 Fs 
aes We 


COKE & COAT: 
HF PSIG aS ag ae CRUSHERS, 


Cheap and Efficient, co CHATS ns coring on 





-m x and COKE, 
For Use in Works, OTHER DEVICES FOR CEMENT 
Mains and Service EQUIPMENT CLINEKER. 








Pipes. Shipped in 
{00-gallon Drums. | , 
Semet-Solvay Co, 3 THE JEFFREY MFG. COMPANY, 


COLUMBUS, OHIO, U. S. A. 
Syracuse, N. Y, 


| New York. Pittsburgh. Denver. Montreal. 
Wb ddd ddd duds 


Chicago. St. Louis. Boston. Canada. 
FRED. BREDEL, President. EDW. KETTLER, JR., Vice-President. A. A. MOONEY, Secretary and Treasurer. 


FRED. BRE DEL. COMPANY, 

ENGIN BERS AND BUILDER SS EF GAs PLuantTs. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 

Special High Grade Material for Recuperative Furnaces. 

Licensees for ARROLL-FOULIS Charging and arging [echines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, WIS 






Illustrated in Catalog No. 80-Mailed free. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Oorrespondence Solicited. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. 




















PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 





C. B. NIcHOLs, 
Assistant Secretary, 


HENRY WHARTON, 
Secretary, 


H. C. Apams, 
Vice- President, 


Cuas. F. GopsHALL, 
Treasurer, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 


Epmonp H. McCuLtLoves, 
President. 





POoiInNTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this ag its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa, 


THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


Toledo, O., and Pittsburg, Pa. 





























BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 
Artificial and Natural Gas 


Mains Furnished and Lald. 


GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 


TRADE MARKS, 
COPYRIGHTS. 


PURIFIER AND SCRUBBER THIS D AT ENT S, 


OF ALL KINDS. 


Church’s Patent Trays. 


Reversible ; GG Most Easily Repaired. | 


\ AN AY YY 
Ly 


ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 


|833 Rond Building, Washington, D. C. 


ee ~ 


Send for Pamphlet on Patents. 











1412-1428 pene puede, Hoboken, N. J. 
Special Trays for Iron Oxide. 


We also Supply the Cheapest and Strongest 


Gas Engineer's Pocket-book, wenay o'connor, 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.60. For Sale by 





DETROIT, MICH. 





Reversible Bolted Trays. 


A. M. CALLENDER & CO.. 42 Pine St.. N.Y. City. 











— 


FIELD’S ANA LYSIS 
E"or the Wear 1905. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. 








Being the 37th Year of Publication. 


COMPILED AND ARRANGED BY JOEIN W. FIESL.D, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


PRICE, 


CALLENDER 


A. M. 











& CO., 42 PINE ST., NEW YORK CITY. 


FOR SALE BY 
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DAVIS & FARNUM MFG. CO., 
Principal Office and Works, Waltham, Mass, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


THE APIERICAN STANDARD COSIPOSITION CO. 


—O MANUF A CTUR BE BS — 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc. 
Our Paints will not crack, peel or scale. Heat does not affect them. They are moisture proof. 


They are the Paints that Don’t Gome Off! 


We let you Try before you Buy. Send for samples and prices. 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707, Wall Street Exchange Building, New York. 


FRANK D. MOSES, 


Telephone, 1503-D TRENTON, N. J., 


Gonstructing Englneet and Gontractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants, 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE 


a CORRESPONDENCE SOLICITED. —-_ 




















Telephone, 1503-D 








QUINTARD IRON WORKS ALEX. C. HUMPHREYS, M.E., M. inst. C.E. ‘ ARTHUR G. GLASGOW. M.E., M. Inst. C.E. 
! 
| 


N. F. PALMER, [{UMPHREYS & GLASGOW, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 


MANUFACTURERS OF BANK OF COMMERCE BLDOG., 38 VICTORIA STREET, 


GAS APPARATUS. 31 Nassau Street, London 8.W., 


Mew Yorks England. 
Gomplate Werke Greste. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
a CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
FREDERICK W. FLOYD, Engineer. PROPERTIES PURCHASED, 
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Bartlet, Hayward & Gompany 


Baltimore, Md. 100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants. 











KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufec.urers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING #9 PURIFYING APPARATUS, 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, ‘"°™".20°""" 
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R. D. WOOD & CO., 


200 CHESTNUT STREET, PHILADELPHIA, 








BUILDERS OF. 


Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. : : : : 
CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 








Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensions: 



































Size, 8 Inches. lio Inches. |12 Inches.| 16 Inches, |20 Inches.|24 Inches | 30 Inches. ss Inches. 
Diameter of flanges..... 13 inches. |16 inches.|18 inches |2244 inches, |27 inches. |31 inches. |374 inches i inches. 
Face to face of flange...| 12 inches. ye inches. 12 inches \14 inches. |17 inches. |20 inches. |21 inches. 88% inches. 


nal 








For price and other information, apply to 


THE CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN}. 


P. O. STATION G. 


1906 DIRECTORY 1906 


OF AMERICAN GAS COMPANIES. 
Price, ~ ~ ~ - - - - $5.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 

















ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 
aay f. S. Weetoee. 


A NEW AMERICAN BOOE. 
CONTENTS. 


Chapter 1. Alcohol, its various forms and sources. Chapter 6. Alcohol from Grain. 
“ Mashing, cooling and fermentation in general. . 7. Alcohol from Beets. 
Distillation, simple forms of stills, the production of ” 8. Alcohol from Sorghum and Molasses. 
Alcohol from wine. a 9. De-natured Alcohol and its Commercial uses. 


‘ 4. Malting. 10. Alcoholometry. Index. 


5. Alcohol from Potatoes, mashing, fermentation, distil- 
lations, Continuous stills. 


Co bo 





Fully Illustrated with Original Drawings of Necessary Apparatus 
PRICE, $1. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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THE STACEY MANUFACTURING COMPANY, 


ENCINEERS FOR THE CONSTRUCTION OF COMPLETE CAS WORKS: 














OF ANY SIZE AND DESCRIPTION, 


Ama All Ironwork and Apparatus Required in a Gas Piant. 


Also Oil Storage Tanks, Steel Roofs, Valves, Etc. 





Makers of Apparatus for THE CHOLLAR PROCESS OF GAS PURIFICATION. 





MAIN OF FICE AND WORSES, - - = Station F, Cincinnati, Ohio. 
FOUNDRY AND CAST IRON WoORHES, 289 Mill St... Cincinnati, Ohio. 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburgh, Pa. EASTERN OFFICE: (11 Broadway, New York City. 














“WE DON'T CARE_ 
WHO MAKES YOUR METERS 


It you use the Reeves slot attachments on them. Any good make of meter com- 


bined with the Reeves attachment makes the most perfect prepay meter ever 
manufactured. 


If your meter man does not handle the Reeves attachment we will supply you 
with the REEVES METER. Large capacity. Other important improvements. 


Unconditionally guaranteed. 
REEVES MFG. GO., New Haven, Gonn. 


Newhigging’s Handhook for Gas Engineers abd Managers, 


PRICE, $6.50. 


A M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 














! of a BUILDERS OF ___= 
1 GASHOLDERS, 
1} Single-Lift or Telescopic, 
| With or Without Steel Tants. 
|) Oil Storage Tanks, Water Tanks, Ete. 
ESTIMATES CHEERFULLY FURNISHED. 
qj CORRESPONDENCE SOLICITED. 
i LOGAN IRON WORKS, 


a; hdd 


The contract was completed and th; 
der. Capacity of Holder, 500,000 cu. ft. 


rk. 


The order for this Triple-Lift Holder and Stee Tank was received by the Logan ron Works 


from the Union Gas Light Company, of Fest New Yo 
Holder was in actual use in 90 days from receipt of or 





Brooklyn, N. WY., 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 








Contractors for 
Complete Works. 








J. 


H.W. JOST, 


FREDERIC EGNER, 


CHEMICAL ENGINEER iGas Eingineer, 
Pg NORFOLK, VA., 


May be consulted with reference to estimates of cost for | 
GAS MANUFACTURE, _ 


ew, or appraising actual value of existing 
utility of of Uy.--~ or patented processes; 
P. 0. BOX 2043, PHILADELPHIA, PA. | 


ation, and were a 


‘riewo's ANALYSIS FOR THE YEAR '805. 





An Analysis of the Principal Gas Undertakings in 
England, Scotiand and Ireland. Being the 37th year 
of publication.. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


| A.M, CALLENDER & CO.; 42 Pine St., New York City. 
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Established 1854. 


D. McDONALD & CO.. 


MANUFACTURERS OF 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 
the coin can be instantly and The gas registered agrees abso- 


moving the meter or replacing 


chased by the coin. 
any parts. 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING ‘PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CHICACO. 











REDUCE YOUR METER EXPENSE 
HOW - 


BUY BETTER METERS 
WESTINGHOUSE 


LARGE GAPACITY GAS METERS 


Will give you longer service, larger service and better service than any other type made. 
That is the reason gas companies are buying them in car lots. 


Let us quote you prices ? 


PITTSBURG METER COMPANY. East Pittsburg, Pa. 
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70 PER CENT. 


Of Our Output is 


PREPAYMENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACH MEN T. 


Can be attached to any make of meter. 


NATHANIEL TUFTS METER COMPANY, ‘“"ssvsersit.™ 
MARYLAND METER CoO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALLI REPAIR WORE. 
« 


“Have you Seen our Complaint Meter?” — 














WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


pene, NPS HEVSTONE METER GO., Royersford, Pa 








40 Thousand 


Old regular meters have been converted into prepayments by using 


The New York Prepayment Attachment. 


Hundreds of Gas Companies using our Improved Meters acknowledge their 





Unequalled Efficiency and Economy. 


NEW YORK IMPROVED METER CO.,\20°R30 Foe Gh, 
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AMERICAN METER CO., 


NEW YORK, srt. cours, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 














MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, ite. 


a METERS REPAIRED 2. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE _ SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OP 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS .of all Makes, 























FACTORY AT ERIE, PA. 


uO GAS ENGINES ald PRODUCER GAS PLANTS 


By R. E. MM ATHOT, M.E., 








Containing a Preface by DUGALD CLERK, F.C.S, indorsing the Book. 


A PRACTICAL Treatise of 320 pages, Fuliy Illustrated by 175, Detail Illustrations, Setting 
Forth the Principles of Gas Engines and Producer Design, the Selection and Installation 
of an Engine, Conditions of Perfect Operation, Producer Gas Engines and their Possibilities, 
the care of Gas Engines and Producer Gas Plants, with a Chapter on Volatile Hydrocarbons and 
Oil Engines. 

a PRICE, $2.50. For Sale by 


A. M. CALLENDER & CO, - 42 Pine Street, New York City. 






























































: 352 American Gas Zight Journal. Feb. 25, 1907 

; - 

| i BEFORE. AFTER. 

6 

| 

By 

Hl 

Li) 

hed 

i) 
( i 

rt | This isa photograph of a Slight regular | This in, cho cagpe moter.ofter Bi Dee-heem 

2. mes he oneenen Gains Chacon | iene: | 

i | lf you have some ordinary meters to be repaired, send them to us 
in and let us repair and convert them into prepayment meters. 

i They. will be a source of satisfaction and profit to you. 
re? 

‘ JOHN J. GRIFFIN & Co. 

| 1518 TO 1521 RACE STREET, 

+ 559 ea gen PHIL A DELPH | A. Jefferson pa anren Streets. 
| QVER 350,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN 
| THE UNITED STATES. 





— il 


SEND FOR OUR BOOKLET. 


[ 





